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Dear David:

As you requested, enclosed is information from the Tourtelot (USGS) and Skyline
Labs studies.

The Tourtelot package includes the cover letter under which Harry Tourtelot of
the USGS provided soil sampling data from the Front Range Urban Corridor Study to
Macon Cowles, the attorney representing the Escamilla Class in Globeville. Ido not
have the original computer print-outs, but attached is a spreadsheet that presents data
from this study for samples collected in the Denver area, prepared by EnviroGroup in
1992. The data consist of random samples collected from 4km square “‘sample areas” or
blocks. Four samples were collected from each block . The location of each block is
shown on the attached map (Tourtelot deposition exhibit 139). I've marked the blocks
for which we have data in red. The blocks that we consider to be in an “urban setting”
are highlighted in yellow. The calculation of the geometric mean and standard deviation
for this urban subset is shown on the attached table. Note that sample area 101 is in the
general vicinity of the VB-I70 study area. None of the samples were collected from the
vicinities of the Globe or Omaha Grant smelters. Sample area 100 is immediately west of
the former Argo smelter site.

The Skyline Labs data package consists of the Skyline Labs, Inc. laboratory
analyses report of February 24, 1986, and a contour map of the data prepared by
EnviroGroup. The x y coordinates of the samples listed on the lab report are the same as
shown on the map (one unit equals one mile). I have highlighted the 500 ppm to 750
ppm contour interval for convenience. Skyline Labs apparently conducted the study of
its own volition. To the best of my knowledge, it was never published, but Skyline
agreed to provide the data to EnviroGroup around 1992 when the Escamilla lawsuit
raised questions about urban background levels.
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Also attached are excerpts from Fell 1979, establishing the dates when the Argo
and Grant smelters began and ceased operations, a paper by Klodt (1952) on the Argo
smelter process and history, an excerpt from Fossett (1879) on the early Argo process,
and a modern day airphoto showing the locations of the various smelter sites.

. I'hope this information is helpful. Please do not hesitate to call me if you have
any questions.

Sincerely,
ErnviroGroup Limited

David J. Folkes, P.E.

Principal
Enc.

Cc: Bonnie Lavelle, USEPA (w/enc.)
Bob Litle, Asarco (w/oenc.)
Linda Larsen, Esq. (w/o enc.)
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Chapter 6
Smokestacks on the Plains

DURING THE SIXTIES AND SEVENTIES MANY HAD RECOGNIZED
that the cities and towns on the Great Plains held excellent
potential as ore reduction centers. Some noted that labor, fuel,
and material costs were far less here than in the isolated min-
ing camps of the high country. Others saw that an efficient
system of railroads could unite a wide variety of minerals for
treatment in smelting furnaces. Yet the absence of rail service
had compelled the early entrepreneurs to locate their plants in
the mountain fastness near the sources of fuel and ore. During
the seventies, however, railroad construction began to link the
major cities, towns, and mining camps and opened new oppor-
tunities to the most perceptive smeltermen.

Denver was the nexus of railroad building in Colorado. The
construction of the Kansas Pacific and the Chicago, Bur-
lington, and Quincy lines gave the city direct service to the
East, and the Union Pacific road, through its subsidiaries, the
Colorado Central and Denver Pacific, provided an east-west
link through Cheyenne. Within Colorado the Denver & Rio
Grande Railway built south from Denver to Colorado Springs,
Pueblo, and Trinidad, then west from Pueblo to Leadville and
Durango. West of Denver the Colorade Central Company laid
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134 ORES TO METALS

narrow-gauge rails up Clear Creek Canyon to Central City,
Idaho Springs, and Georgetown. And the Denver South Park
and Pacific enterprise extended its tracks to Fairplay, Alma,
and Leadville.!

As these roads made Denver a highly prospective site for the
reduction industry, Nathaniel P. Hill and his colleagues in the
Boston and Colorado Smelting Company had begun to think
about consolidating their operations on the Great Plains. A
decade of rapid growth had carried the Black Hawk plant to
the limits of expansion in the narrow, high-walled canyon
carved by North Clear Creek. Since 1876 production had risen
slowly, partly because of the physical constraints imposed by
the setting. Increases in the cost of fuel had eroded profit mar-
gins, and high freight tariffs had thwarted Hill’s plans to
switch from wood to coal. But moving the plant to a more
centralized location offered Hill the prospect of further growth
because the enterprise could draw on the production of a wider
range of mining camps. Finally, the suit filed in circuit court at
the behest of Carl Schurz forced the company’s hand. Hill and
his associates decided to consolidate their smelting and refin-
ing operations at the edge of the eastern slope. And it was to
Denver, with its excellent railroad system and lower costs, that
the enterprise looked for a new plant site.2

Relocation was no simple matter, however, because a pecu-
liar track arrangement connected Denver to the mining camps
on the forks of Clear Creek. Freight originating in Denver had
to travel over the broad-gauge track of the Colorado Central
Railroad as far as Golden. There yard crews transferred the
cargo to narrow-gauge rolling stock for the journey into the
mountains. The opposite procedure applied to shipments com-
ing down from the mining towns. People in Denver and in the
high country had long urged the Central to lay a third rail
permitting direct, less-expensive transport between Denver
and Golden, but William A. H. Loveland, president of the line,
refused. He used various pretexts to justify his position, but the
real reason for his opposition was that he feared his
warehouses and retail stores in Golden might suffer if Denver
instead of Golden became the principal transfer point.3
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' Hill thought the construction of a third rail was vital. If he
erected a smelter in Denver, the bulk of his mineral would roll
down Clear Creek Canyon on narrow-gauge ore cars as far as
Golden, where it would have to be transferred to broad-gauge
rolling stock for shipment to the works. Hill considered this
expensive, time-consuming, and unnecessary. It defeated the
purpose of relocation. In the summer of 1877 he had tried to
persuade Loveland to lay a third rail and reduce the expense of
shipping coal to Black Hawk, but Loveland had refused, realiz-
ing that the smelting company was dependent upon his line.
Once Hill and his associates decided to shift their location, Hill
reopened his talks with Loveland, who remained adamantly
opposed to laying a third rail.#

Hill then shifted tactics. He let it be known that he intended
to build his own railroad between Denver and the towns above
Clear Creek. In retrospect it seems that this scheme was little
more than a clever ploy to force the Central to come to terms,
but it had to be taken seriously at the time. One commentator
wrote that Loveland would have to reach an agreement with
Hill because the railroad bore a heavy debt and would fail to
meet its.obligations if it had to compete with another carrier.’

Regardless, Hill wasted little time in putting pressure on the
Colorado Central. In November 1877 he, Wolcott, and three
other men organized the Denver and Rocky Mountain Railway
Company. Popularly known as Hill’s Road or the High Line,
the enterprise proclaimed its intentions of laying track from
Denver to Black Hawk, Central City, Georgetown, and
Caribou, then across the state to the Utah border. In January a
Denver newspaper reparted that the directors of the smelting
company had agreed to finance the project. Almost simultane-
ously, Hill purchased a wagon road between Idaho Springs and
Georgetown for part of the route, set surveyors to work, and
sent Wolcott to Boston to assist the eastern management in
raising money.$

Businessmen at Central City and Georgetown were en-
thusiastic about Hill’s Road, but their ecstasy was short-lived.
In March, rumors appeared that Loveland had capitulated and
the High Line would not be built. A spokesman for Hill denied
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the report as hearsay, but a Denver newspaper soon published
a story claiming that Jay Gould and Sidney Dillon of the Union
Pacific Railroad, which controlled the Colorado Central, had
assured the smelting enterprise that Loveland’s firm would
make concessions for carrying ores to the new plant.

Events proved that the newspapermen were indeed correct.
Final details were not arranged until May, but in the mean-
time Hill and Loveland negotiated a tentative agreement that
they forwarded to Gould and Dillon for approval. Loveland still
refused to lay the third rail between Denver and Golden, but he
did agree to shift ore cars from narrow-to broad-gauge tracks at
the expense of the railroad. This eventually proved so costly
that the company added the additional track. Loveland also
agreed to lay a third rail from his depot in Denver to the plant
site so that coal, ores, and building materials arriving on other
narrow-gauge lines could be shipped directly to the smelter.
With the signing of this protocol the Denver and Rocky Moun-
tain Railway passed into oblivion. Sullen over his defeat by
Gould and Dillon, Loveland claimed that Hill’s Road would
have been little more than a feeder to the Colorado Central,
but Gould and Dillon obviously failed to see it that way.?

Confident the railroad question would be resolved in their
favor, Hill and his colleagues began searching for a new smel-
ter location even before reaching an agreement with Loveland.
In January 1878 Hill inspected potential sites on the outskirts
of Denver. Then, after purchasing a plot on the corner of Four-
teenth and Welton Streets, where he later built a spectacular
house in the Second Empire style, he opened negotiations for
an industrial tract just north of the city. The talks continued
for a while, but when the owners refused to lower what Hill
thought to be an exorbitant price, he broke off discussions. At
this point the editors of the Daily Times warned that the high
cost of real estate might persuade Hill to accept Loveland’s
suggestion to erect works in Golden. The danger was no doubt
exaggerated, for Hill recognized Denver’s superiority as a re-
duction center, but the fear prompted the Board of Trade to
express its “disapprobation” of land speculators and its ap-

preciation of the company’s plans. Hill eventually resumed
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negotiations, and in April he spent $7,000 to acquire eighty
acres of land just north of Denver, a tract bordered by the
Colorado Central Railroad. In a classical mood befitting the
Gilded Age, he and Pearce named the place Argo after the
mythical vessel that carried Jason in search of the Golden
Fleece.

Then came plans for the new smelter. Robert S. Roeschlaub,
a noted Denver architect, designed the new plant with the
assistance of Hill and Pearce. They intended to erect four major
buildings—an ore house, a smelting plant, a coal house, and a
refinery—as well as smaller workshops for carpenters,
blacksmiths, and machinists, plus a two-story office tower at
the front of the works. Spurs from the Colorado Central Rail-
road would enter the plant and connect the principal buildings
and storage areas. Because of the fire hazard, Hill and Roesch-
laub wanted to use brick as the primary building material, but
as it was in short supply they switched to stone quarried at
Morrison, a few miles scuth of Golden. They also selected cor-
rugated iron for roofing. The plans called for the entire plant to
be surrounded by a stone wall eight feet high. Outside the
enclosure Roeschlaub designed a village with a hotel, church,
school, and tenement houses. Argo would be a company town.

The new plant took shape during the spring and summer.
Leaving Henry Wolcott in charge of operations at Black Hawk,
Hill established temporary headquarters at Roeschlaub's office
in Denver. In May he placed an advertisement in the Daily
Times asking contractors to submit bids for brick and stone. As
soon as Loveland’s crews finished the third rail to Argo, the
successful bidders shipped building materials by the carload to
the construction site. By summer more than a hundred men
were at work on the plant. When Hill gave city officials a tour
in September, the major structures were in place, machinery
lay on the grounds, and ores were piling up for reduction.?

The Argo smelter commenced operations on January 1, 1879,
even though it was still unfinished. During the next few
months Pearce and Wolcott pushed construction at a rapid
pace, but work on the refinery went slowly because the enter-
prise took special precautions to preserve the mechanies of
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Pearce’s secret process. Not until the end of the year did the
plant become fully operational. By then the firm even had its
own steam engine to run between Argo and Denver and do
switching at the works. During its first twelve months in oper-
ation the smelter’s production of gold, silver, and copper rose to
$2,450,000. This was a new high for the company, but it
marked the last time Hill’s output would be the largest in
Colorado’s reduction industry.?

The cost of relocation had been high. At the annual meeting
in Boston in May 1879, James W. Converse, the firm'’s presi-
dent, reported that debt had risen to $262,000, more than half
the outstanding equity capital. To provide the smelter with
additional working funds and reduce the huge financial obliga-
tions to a more acceptable level, the stockholders voted to dou-
ble the capitalization from $500,000 to $1,000,000. They au-
thorized the creation of 5,000 new shares of stock, which the
enterprise sold within a year. The officers used part of the
money to reduce liabilities. Hill took advantage of the oppor-
tunity to increase his holdings from 520 to 1,040 shares, dis-
placing J. Warren Merrill, the corporate treasurer, as the
largest stockholder.1®

As Argo took shape on the north Denver plain, Hill took
advantage of the firm’s success to advance his political career.
In May 1878 Jerome B. Chaffee announced that because of poor
health he would not be a candidate for reelection to the United
States Senate. No sooner had he made his decision public than
it was rumored that Hill had decided to seek the seat. These
rumors proved true. To spearhead his drive for the Republican
nomination, Hill purchased a newspaper at Central City and
filled the party coffers during the fall campaign. In the
November election the Republicans won a majority of seats in
both houses of the state legislature, thus making their nomina-
tion tantamount to election. A month later Hill emerged as the
front-runner for Chaffee’s seat, his drive headed by the Wolcott
brothers, the new state senators from Clear Creek and Gilpin
counties.!!

As the leading Republican candidate, Hill became the target
of vituperative attacks by the Rocky Mountain News, which
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was controlled by the future Demoeratic nominee, William A.
H. Loveland. The paper sarcastically referred to Hill as the
“Argo statesman” and accused him of numerous misdeeds and

~ of spending the excessive sum of $15,000 during the fall cam-

paign. The News also claimed that Hill had the support of the
Atchison, Topeka, and Santa Fe Railroad, which wanted to
control a senate seat in order to secure favorable legislation.
When Hill unwisely attempted to purchase the paper in an
effort to silence the criticism, the editors jeered that it could
“be had at ten dollars a year, which is just as near as Mr. Hill
will ever come to owning it.”12

Despite the partisan attacks of the News, Hill’s campaign for
nomination and election went smoothly. When the Republi-
cans caucused on the evening of January 9, 1879, Hill led the
balloting from the outset and received the nomination on the
fifth poll, besting his two nearest opponents, George M. Chil-
cott and Senator Chaffee, who at the last minute had decided to
make the race. With Hill’s election certain, the News could do
little more than proclaim: “The Political Doom of Senator
Chaffee Hermetically Sealed.” When the general assembly
convened several days later, Hill easily defeated Loveland.
After both houses met in joint session to declare Hill the victor,
he was formally introduced and made a short speech. In con-
gratulating the senator-elect, the Engineering and Mining
Journal commented that if he ran Colorado politics as well as
he did his smelting enterprise, there would soon be “a moral
dividend to declare, instead of the usual assessment.”?3

When Hill left to assume his duties in Washington, the day-
to-day management of the Argo smelter fell to Richard Pearce
and Henry Wolcott, and their leadership proved able indeed.
They increased production from $2,500,000 in 1879 to
$4,400,000 in 1884. The growth primarily reflected the rising
output of mines situated along the South Clear Creek, in
Summit County, and at Leadville, but the firm also purchased
ores from markets in Utah, New Mexico, and Montana. South
Park and Boulder County declined as sources of mineral, but
small consignments shipped from Arizona, Nevada, and north-
ern Mexico more than made up the difference. Although the
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mines of Colorado remained the smelter’s chief supplier, the
railroads linking the ore-producing regions of the West permit-
ted the enterprise to serve a wide area, as Hill and his col-
leagues had foreseen.*

More than other mining regions outside Colorado, Montana
remained essential to the firm’s livelihood. Copper was the sine
qua non in the Swansea process, but during the seventies it
had grown scarcer in Hill’s traditional markets on the forks of
Clear Creek. Beginning in 1878, William A. Clark had shipped
large quantities of copper ores from his mines in Butte to
the furnaces at Black Hawk. Yet this arrangement had never
proved satisfactory because transportation costs, amounting to
forty dollars per ton, had eroded the profit margins of all con-
cerned.®

Perceptive as they were, Hill and Clark recognized that
smeltermen would soon erect plants in Butte. Copper produc-
tion there was on the rise even though the Anaconda bonanza
was still unknown. Hill and Clark wanted to steal a march on
expected competition. Early in 1878, while the Argo smelter
lay in the initial stages of construction, Hill sent Henry Wil-
liams, the manager of the Alma plant, to Montana to deter-
mine the feasibility of erecting works in Butte. Williams spent
several weeks inspecting mines, locating building materials,
and searching out sources of fuel and water. When he returned
to Denver, he reported that prospects for a smelter were excel-
lent.26 '

In June 1879 this report and the need of the Argo works for
steady supplies of copper prompted Hill, Pearce, Henry Wol-
cott, Williams, and Clark to organize themselves into a body
corporate as the Colorado and Montana Smelting Company.
Six months later, after several unaccountable delays, they filed
the articles of incorporation with the secretary of state in Den-
ver and set the capitalization at $200,000, the same as the
Boston and Colorado firm in 1867. Hill was elected president of
the company even though he now held a seat in the United
States Senate, and he purchased one-fourth of the two
thousand shares issued. The remainder was not subscribed for
another three years. Williams was appointed manager of the
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project and promised a fifth of the capital stock if he made the
enterprise a success. Yet it was privately reported that he dis-
trusted Clark’s motives.)?

With the company organized, Williams returned to Butte.
He purchased the property of a defunct smelting firm, erected
new furnaces along the banks of Silver Bow Creek, and began
reducing Clark’s ores to a matte averaging 50 percent copper
and worth from $600 to $1,000 per ton depending upon the
silver content. This he shipped to Argo for refining. As time
passed, Williams increased the smelting capacity from eigh-
teen to fifty tons a day and purchased ores from other mine-
owners. He reduced some consignments in Butte but shipped
others directly to Colorado. When new companies erected smel-
ters in Butte, he bought their matte for shipment to Argo.
Although the two enterprises never merged into a single corpo-
ration, they remained closely associated—another example of
the informal integration prevailing in the reduction indus-
try.8

While operations went forward at Butte and Argo, the Bos-
ton and Colorado enterprise witnessed the appearance of a po-
tentially dangerous rival. In 1881 a group of investors from
Denver organized the Miner’s Smelting and Reduction Com-
pany, which purchased and renovated a defunct smelter in
Golden. Using a time-honored industrial subterfuge, the firm
hired several of Hill’s employees in order to obtain the details
of Pearce’s secret process and other techniques employed so
successfully at Argo. The Miner's Company put its smelting
furnaces into operation by summer, produced some matte, and
extracted silver by the Ziervogel method. Then the metallur-
gists melted the gold-copper residue into a high-grade matte,
the first step in Pearce’s technique. Several weeks later Ed-
ward O’'Niel, one of Hill’s former employees, finished installing
the equipment that duplicated the entire Argo method.'®

Using this technology, the Miner’s enterprise remained in
business for another two years. It expanded operations at
Golden, established sampling agencies in Black Hawk, Idaho
Springs, and Georgetown, and lured more employees away
from Hill’s firm. Yet in spite of its technical success it failed in
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1883, a victim of stiff competition and poor location. The En-
gineering and Mining Journal noted that the plant was
situated in “an out-of-the-way place and could not compete
with one more centrally located and with six times the capital,”
a lightly veiled reference to Hill’s company, which once again
had triumphed over a rival in the Clear Creek ore markets. To
restore its monopoly on Pearce’s process, the Argo firm pur-
chased and razed the Miner's plant.2°

Despite his continued success Hill saw the position of his
enterprise change markedly. After more than a decade as the
only viable smelter in Colorado, its production was surpassed
In 1880 by the Grant works in Leadville. Even more signifi-
cant, the swift development of silver-lead smelting on the
North Arkansas thrust blast furnaces to the fore as the chief
means of ore reduction in Colorado. Hill’s company remained
important for another three decades, but leadership in the in-
dustry had passed to the silverdead entrepreneurs.

Hill and his associates had smelted ores at Argo for more
than three years when fire destroyed the Grant works at Lead-
ville in May 1882. This catastrophe threw the owners, Edward
Eddy, William H. James, and James B. Grant, into consterna-
tion. Yet they were a resourceful group of men, and they had
access to capital with which to rebuild. The question was
where? Even before the conflagration, they had debated the
possibility of relocating in Pueblo, at the foot of the Arkansas
Valley. Here they would enjoy proximity to the coking coals of
Trinidad and access to a good railroad system. Yet other con-
siderations pushed Denver to the forefront in their thinking
when the time came to rebuild the Leadville plant. Ever since
he had gone into business in 1878, Grant had shipped his bul-
lion to Omaha. In return, he had received preferential freight
rates from the Union Pacific Railroad, whose president, Sidney
Dillon, held a large block of stock in the Omaha Smelting and
Refining Company. This was the key to the decision of Eddy,
James, and Grant. They wanted to maintain their favorable
relationship with the line and still lie on the most direct route

from Leadville to Omaha. For this reason they decided to re-
build in Denver.2!
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After looking at several possible locations, Grant and his
partners bought an industrial tract about two miles northeast
of downtown and across the South Platte River from Argo. The
land itself formed a terrace that sloped gently toward the
waterway, and Grant and Malvern W. Iles took advantage of
the contour when they designed the smelter. Their plans called
for a system of railroad tracks laid in such a way that ores, fuel,
and flux would be delivered directly to the upper levels oppo-
site the charging doors of the furnaces. Then, in the course of
operations, intermediate products would flow downhill to lower
levels. Ultimately, smelter workers would run slag onto a
dump and load bullion onto cars bound for Omaha.

.Eddy, James, and Grant broke ground for the plant on July
2, 1882, and Denver’s second great smelter took shape during
the summer and fall. The partners purchased the best machin-
ery and furnace equipment available from Fraser and Chal-
mers in Chicago, the Pacific Iron Works of Leadville, and the
Colorado Iron Works of Denver. Grant hired crews of trades-
men who put up the brick and stone buildings, installed elec-
tric lights, and put in the most advanced technology of the day.
lles supervised all technical details. As work progressed, Eddy
and James began shipping ores down from the mountains via
the Denver South Park & Pacific Railroad. Huge stocks of fuel
and mineral accumulated on the grounds as the smelter neared
completion. After four months of steady work, Grant and Iles
blew in the first reduction unit on October 7. Others followed in
rapid succession, and by early November the plant was in full
operation with eight blast furnaces, which had an ore capacity
of 230 tons daily.?2

Just as the smelter came on stream, however, Grant had to
divert his energies from business to government; for, like that
of Nathaniel P. Hill, his political star was ascendant. During
the summer of 1882 the leaders of the Democratic party urged
Grant to run for governor. His success in business had made
him well known throughout the state, and party stalwarts
wanted a strong gubernatorial candidate because they saw an
excellent chance of winning in November. Grant was amenable
to the idea. At the county conventions held during the late
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ventions split the politicians into two factions—the Hill-
Wolcott group, known as the Argonauts because of their as-
sociation with the famous smelter, and the Jérome B.
Chaffee-Henry M. Teller group, known as the Windmills be-
cause of their alleged boastfulness. The Argonauts supported
Hill’'s right-hand man, Henry Wolcott, but the Windmills
blocked his drive and nominated their own candidate, Ernest
Campbell of Leadville. This worsened the disharmony between
the two camps, and the Argonauts refused to support
Campbell, thus setting the stage for a Democratic victory.
Neither Grant nor Campbell waged an energetic campaign
that fall; but when the votes were counted in November Grant
found himself elected the first Democratic governor in Col-
orado’s history.2?

Even after he took office, Grant, like other businessmen in
the Gilded Age, hardly let his public career interfere with his
entrepreneurial activities. This was all to the good, for even as
he assumed the governor’s chair his firm was on the eve of
major changes. Early in 1883, Eddy, James, and Grant began
to explore the possibility of merging their enterprise with the
Omaha Smelting and Refining Company. What motives lay
behind this move remain conjectural, but the forces promoting
the talks must have included a desire to integrate operations
from sampling through smelting to refining, broaden ore mar-
kets, take advantage of the economies of scale, and raise capi-
tal. Talks ensued in the spring and summer, correspondence
flowed across the plains, and lawyers delved into legal matters.
Then negotiations culminated on July 5, 1883, with the crea-
tion of the Omaha and Grant Smelting and Refining Company.
This firm acquired all the property of its predecessors as well as
the sampling works of Eddy, James & Company, the “com-
pany” of course being James B. Grant.

The merger united some of the most important entre-
preneurs in the industry—Eddy, James, and Grant of the Col-
orado firm, and Guy C. Barton, Edward W. Nash, Charles Bal-

bach, and Joseph H. Millard of the Nebraska corporation. They
set the capitalization at $2,500,000 and specified in the corpo-~

rate charter that the enterprise could not go into debt beyond————

two-thirds of its equity capital and that the stock could not be
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James B. Grant about 1882, when he was electad governor of Col-
orado. Colorado Historical Society, Denver.

increased to more than $5,000,000. Barton became president
Granfv vice-president, and Nash secretary and treasurer. As e;
practlgal matter, Eddy, James, and Grant would handle all
operations in Colorado.24

F.rom the outset Barton, Grant, and their associates bent
their energies to rationalizing operations and increasing the
scope of their activities. First they rerouted ore shipments so
that the Grant works in Denver received the bulk of the min-
eral under contract with shippers in Colorado. This lowered
costs and permitted the Omaha smelter to concentrate on the
ore mgrkets of Utah, Montana, and Idaho. The firm also opened
samphng agencies in Black Hawk, Aspen, and other camps to
go with the plant at Leadville. And to further integration in
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Denver, Grant and his colleagues built a sampling mill and a
number of roasting furnaces with which to treat the rising
production of sulfides.?s

The firm also moved heavily into the Leadville ore market,
which furnished about 60 percent of the mineral smelted at the
Grant works. From 1882 through 1884 Eddy, James & Com-
pany bought ores whose value exceeded the production of every
smelter remaining on the North Arkansas! Purchases became
so extensive that they exceeded the capacity of the Denver
smelter to process what the sampler had put under contract. To
process the ores, the enterprise spent a reported $150,000 to
acquire the plant of Cummings and Finn, who had erected one
of the largest smelters in Leadville. Eddy, James, Grant, and
one Henry Head incorporated the property as the Fryer Hill
Smelting Company, although it remained a subsidiary of the
Omaha and Grant Company.?$

Operations in Leadville went well for a time, but in 1885
Grant and his colleagues found themselves beset with prob-
lems. Despite its size and strength the Omaha and Grant en-
terprise found itself unable to compete with the Pueblo Smelt-
ing and Refining Company for mineral high in lead. Rather
than purchase ores at a loss, Grant and his colleagues with-
drew from this phase of the market, but this meant they had to
close the Fryer Hill plant. By the time the Pueblo smelter
relinquished its hold on the market, Barton and Grant had
enlarged both the Denver and the Omaha works. That made
the Fryer Hill plant expendable, and it never reopened. Barton
and Grant later leased the property to contractors who re-
worked the slag dumps to recover small amounts of silver and
lead lost in the early days of processing.??

The closing of the Fryer Hill smelter hardly put a crimp in
overall operations, but the experience still left a good measure
of anxiety in the minds of Grant and his colleagues. With the
production of dry ores increasing everywhere, they worried
that future prosperity might be impaired if they failed to
guarantee their plants a reliable source of lead. For this reason
the Omaha and Grant Company bought the Terrible mine in
Leadville for a reported $100,000, and metallurgists in Denver
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and Omaha were soon adding the concentrates to other ores
“like yeast to the dough.” The Terrible mine never provided
enough lead to support the massive operations of the firm, but
it provided some flexibility in a capricious ore market.?®

By 1886 the Omaha and Grant Company had emerged as a
highly integrated firm. It owned one mine outright, many
sampling agencies, two reduction plants, a refinery, and a
marketing arm well on its way to product differentiation with
its brand, “Omaha lead.” What was more, Eddy, James, and
Grant, as well as their associates in Nebraska, owned large
blocks of stock in many mining corporations, thus continuing
the thread of informal integration seen throughout the smelt-
ing industry.

The success of Grant, Hill, and their associates drew the city
of Denver to the attention of other entrepreneurs. One was
Edward R. Holden, another his partner Richard Cline; still a
third was Malvern W. Iles, and a fourth was Arthur Chanute.
Each of these men had a different perspective on the reduction
business. In Leadville Holden and Cline owned a prosperous
ore purchasing agency through which passed large quantities
of mineral destined for local works or the valley smelters. This
gave Holden and Cline a broad perspective on the mining in-
dustry, just as it had Edward Eddy, William H. James, and
August R. Meyer a few years before. Iles possessed the great
metallurgical skills that had made so large a contribution to
the prosperity of Grant’s smelters and to the technological
evolution of the industry. Yet, like Anton Eilers and Alfred W.
Geist before him, Iles desired an entrepreneurial role. And
Chanute was a prosperous Denver banker closely connected to
the financial community in Omaha. Each of these men saw
continued potential in the growth and prosperity of the silver-
lead industry, and early in 1886 they organized the Holden
Smelting Company.

Then came the questions of location and design. Denver was
an ideal site. Both Iles and Chanute had business connections
there, and the city now had even better railroad service than it
had when Hill and Grant put up their plants. And so Denver
was selected. Using capital probably raised by himself and
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Chanute, Holden acquired about thirty acres of land near the
Grant works. Then Iles, drawing upon his great experience and
his knowledge of the latest advances in technology, designed
an integrated smelter that was to be the most efficient of its
day, a reputation it held well into the twentieth century. Since
Iles had helped plan the Grant work, it was not surprising that
his new structure resembled the older plant, although his de-
sign called for far more mechanization to reduce costs.

While Iles and Chanute did their work in Denver, the volu-
ble Holden toured the mining camps in the high country,
negotiating contracts for mineral. As might have been ex-
pected of an old ore buyer, he was energetic and successful. The
first shipments of rock began arriving on the smelter grounds
in May, several months before Iles planned to blow in the
smelting furnaces. In the search for mineral, the mines of
Leadville were particularly important to the firm-—as they
were to all the valley smelters except Hill’s works at Argo—
and the enterprise had the good fortune to enter the Leadville
market just when the Pueblo Smelting and Refining Company
lost its corner on high-grade galena. This later proved perma-
nent, but Holden and his colleagues could not then be sure. To
guarantee themselves adequate supplies of lead, they bought
the Silent Friend mine in the Monarch district of the Arkansas
Valley.

Meanwhile, Iles pushed construction along steadily during
the summer and into the fall. The firm acquired good supplies
of ore, iron flux, and El Moro coke, then in September Iles set
the first smelting unit in blast. He added two more in October
and a fourth in December. Excellent planning made operations
go smoothly from the beginning, and by the end of the year the
Holden smelter had shipped bullion worth nearly $533,000 in
silver, gold, and lead, a creditable showing in so brief a
period.??

For reasons that have always remained obscure, Holden and
his associates waited until nearly six weeks after beginning
operations to incorporate the new venture. Not until October
26 did Holden, Cline, Iles, and Chanute, as well as John L.
McNeil and Samuel Adams, set their hands and seals on the
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articles of incorporation and fix the capitalization at $300,000.
Of this amount they used about $200,000 to acquire
property—meaning the reduction plant—and the remaining
$100,000 went to provide working capital. They also elected
Holden president of the corporation.3®

With such a propitious start, Holden and his colleagues ex-
panded and integrated their operations further in the course of
1887. Much of the actual work fell to Malvern W, Iles. He
directed the construction of 2 mill for crushing ores and matte,
built additional roasting units, and installed two more blast
furnaces, giving the works a total of six, with an aggregate
capacity of three hundred tons daily. Iles also experimented
with a new process for treating zinc-bearing minerals exca-
vated largely at Leadville, where miners were finding these
ores in massive quantities as they blasted ever deeper into the
earth in search of silver and lead. He had little success, but his
efforts presaged the day when the industry would process huge
amounts of zinc-bearing rock. The company also purchased
another fifty acres of land where the Colorado Central Rail-
board built several miles of sidetrack to aid the movement of
ore and fuel.3!

These improvements augured well for future prosperity; yet
in the midst of expansion there were significant shifts in man-
agement and ownership. As in any business enterprise, growth
required substantial infusions of capital, and Holden and his
colleagues borrowed much of what they needed from the Col-
orado National Bank. At the same time—and perhaps as a
condition of the loans—two major figures in the banking indus-
try, Dennis Sheedy and Charles B. Kountze, acquired large
blocks of stock in the company. They saw Holden as a promoter
and speculator, a reputation he also had in mining and smelt-
ing circles. Sometime in 1887, Holden sold a substantial quan-
tity of stock to Meyer Guggenheim, a Leadville mineowner,
and the two men later announced plans to build still another
smelter in Denver. This only served to convince Sheedy,
Kountze, and others that Holden could not be trusted, par-
ticularly since he was letting the potential competitor
Guggenheim study the internal mechanics of operation. But,
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what was worse, Holden’s management had now brought the
company to the verge of bankruptey. Kountze had Shgedy de-
termine if anything could be done to save the enterprise and
protect the loans of the bank. And Sheedy concluded that the
only thing for them to do was to take over the management. As
aresult, at a special meeting the director; elected Sheedy pres-
ident of the corporation and as a face-saving gesture relegated
Holden to the position of general manager. Soon a.fter, Holdgn
sold his remaining interest and left the firm entirely to join
enheim.3?

MeB};e;nCs}l;%vgn admission, Sheedy “knew no?hing of sm'elting 'or
ores”; yet this stout, moustachioed man with a recedmg hair-
line had been very successful in business. Though born in Ir_e-
land in 1846, he had grown up in the United 'States,. first in
Massachusetts and later in Iowa. He had relat‘lvely llf;tle .for-
mal education, but he had risen through clgrkmg, frelghfclpg,
merchandizing, cattle raising, and banking to a po§1t10n
among the wealthy in Denver. He was a self-made man in the
classic mold of nineteenth-century individualism. thn he. be-
came president of the Holden Smelting Company, he ‘reahzed
that to accomplish anything he must master the details of the
industry.” Right away he hired a tutor, and f01j the next three
years he pursued his “incessant study,” ?eadmg every book
available to acquire a technical and practiczble knowledge of
the business. “Night after night” he studied, and day by day he
managed .33 ' A

Once Sheedy took command, he and his collleagues reor-
ganized the firm as the Globe Smelting and Refining Compgny,
In the new managerial structure Chanute became vice-
president, John M. Walker secretary and ‘treasm-er, .and lles
superintendent of the works. The new directorate included
Chanute, Walker, Herman and Charles B. Kour%tze, Thomas
H. Woodelton, William B. Berger (Hill’s son-in-law), .and
Sheedy himself. Iles lost his seat on the.board, but }'1e remained
with the firm and proved essential to its success 1n.the. years
ahead. Sheedy’s group also increased the capltghzatlon ’fo
$1,000,000 and began a new town known as Globgwllg for theu
Wo’rkers. Later annexed by Denver, this community, inhabited
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increasingly by people of eastern European origin, became one
of the most famous ethnic neighborhoods in the city. Polish,
German, and Slovenian tongues resounded in the plants, for
some workers spoke not a word of English. And Slavic churches
later were built as the newer immigrants tried to re-create the
customs and traditions of the old country. In more ways than
one, the Globe smelter justified its name.?

Under Sheedy’s leadership the enterprise sought out miner-
als along the eastern slope and in central Colorado. It invaded
markets on the forks of Clear Creek and competed effectively
with its rivals in Denver and Pueblo for the output of the Mat-
tie, Lamartine, and other properties. The firm also drew heav-
ily on Leadville, still the leading mining camp in the high
country, an effort that put further pressure on the companies
still in business there. Sheedy’s firm became one of the first
smelting enterprises to process mineral drawn from the Moyer
shaft of the Iron Silver Mining Company, which had developed
this new bonanza drift as older ore bodies gave out. Then as the
Colorado Midland and Rio Grande railroads looped around the
mountains from Leadville to Glenwood Springs and on to
Aspen, the Globe Company tapped large quantities of mineral
from Pitkin County, which went into its boom years in the late
eighties because of cheaper transportation and access to the
Leadville and valley smelters. The mines on Aspen Mountain
and nearby peaks produced riches that even surpassed Lead-
ville for a short time in the early nineties. The Globe plant was
both a cause and a beneficiary of the boom.3%

Sheedy and his colleagues enjoyed much success in the min-
ing camps of Colorado, but opportunity—and necessity—drove
them to faraway ore markets, something made possible only by
rail transport. The charter of the old Holden firm had specified
that the company would tap mines in New Mexico, Utah, and
Idaho, whose districts grew in importance as time passed and
the smelter expanded. Idaho proved particularly significant
because the newly opened properties in the Coeur d’Alene
country, notably the Bunker Hill & Sullivan and the Tiger-
Poorman, offered large quantities of mineral relatively low in
silver but high in lead. Because the Silent Friend mine in
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Colorado failed to provide the plant with enough é)aste tme;aii;
Sheedy and his colleagues sought the'Idaho pz{o uc.d 0 i
with dry ores coming down from Leadville, Breckenridge,
Ot}%‘?;' i?lrizp\sf;ery reason the Republic of Mexico gmerged as an
important source of mineral. The Mexlican rail systen; }};ai
grown at a slower rate than it.;s Amerlca_m' count;r.pir , :ile
it nonetheless carried increa51'ng quantities of 113g -grand
galena north to border towns like El Paso, Eagle }?ssélab
Laredo, Texas, there to be shipped farther north to the lobe
smelter and its rivals. At first, about 1884, the ores cime 1n1a
trickle—to use an incongruous metapho'r—but by t ; heardy
nineties Mexican mineral had grown so 1mportant. tod Hee y
and his company, and the whole 1ndu§try, that I.ue hlre'1 eners}j
Raup Wagner—a Yale gradluate ;crylng ;pn:\;oic}il ;iir:;n ?'S ;I);ul_
rsue a career in law—to coordi ‘
iﬁ‘;‘:‘?o?sp;erations in Mexico. Wagner did such Outitand:l:i
work that he advanced rapidly through t}'le corp‘orj etra s
and later emerged as an important figure in the industry -
fore turning from “bullion to books,” as he wrote many year
36 .
Iafllz;ving prospered for several years, Shgedy and f}‘ust ;:;
sociates formulated plans to integrate operations favgnt uzf'; ther
by building a refinery. When they aqnounced t}‘le?r mJen i :
in 1890, the editors of the Engineering 'and Mz.nmg ournan-,
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dered if the enterprise could acquire e}nough bullion ;3 ma «
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forces in the smelting industry, the plant highly integrated, its
operqtlons farflung. With its sampling and crushing mi’lls
rDoastlng units, blast furnaces, and refinery, the operation in,
inex;}\;:rbwa§ an efficient }’)roducer with costs among the lowest
in the usiness. Shfeedys ore buyers crisscrossed the North
v erican mining districts from southern Canada to central
Helxdlco and from Colorad.o to California. And the abilities of
olden, Sheedy, and Iles in launching and managing the firm
perml‘tted the city of Denver to maintain its position as th
most 1n}portant smelting center in the industry )
. Il){es.plte.lts rapid growth, the Globe enterprise never over-
ook its rival, the Grant smelter, as the largest producer in
Colo.rado. Yet both evolved along the same path, and only a
Eﬁntmuous process of .expansion at the Grant worI’{s permitted
e smelte.r and the city to maintain their claim to pri i
ore reduction. e
Early in 1887, shortly after the Globe smelter came on
‘stream., Edd‘y,‘ James, and Grant began installing more roast-
ing units, giving them a total of twenty-nine, with an a
gate capacity of three hundred tons of sulﬁdes’ daily Thegf?:e-
glso enlarged six of its ten blast furnaces, increasing ;;he smellir:n
ing capamty.to about four hundred tons daily. And it aug:
Elliré;cei tOI;Z s1z: of the dust chambers attached :co the smelting
o pmcessingsso capture larger quantities of metal volatilized
. I;leli: IIII:S }ii;ldcl };;srzgli(e;?gue_s, I}?ddy, James, and Grant looked
: 1on 1n hope of lowering smelti
andlau%mentmg ore gupplies. During the sumn'gler 0?1;;3%%7(:1)15:;
:zgeorédct)hedpos&blhtyl of using petroleum drawn from Flor-
s rg 0, as ag alternative source of energy in
Zome of their operations. Experiments lasted sgerala;iz;sst
ut the.tests revealed that coal, coke, and charcoal were easi ’
to obtain and more economical to use than “black gold ”a’i‘llfr
next'yfez'zr Eddy, James, and Grant turned their attentct:rion'to the
possibility of reducing the zinc-bearing minerals that hame
pered 'the smglting of silver-lead ores. In conjunction with the;
Irop Silver M}ning Company of Leadville, they erected an ex
perimental mill in Denver to remove zine from ores mined ir;

-
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the Iron Silver tunnels. The technique employed was i modifi-
ation of the well-known Plattner process, a 'Inethod that corm-
}c:)ined roasting, chlorination, and electroly51shto remove zine
i dy for smelting. Both companies in-
and leave a residue rea : _ X hes o
i f capital in the venture,
sted substantial amounts o .
;:oject proved financially unsound, and the mill had to be
doned.?® .
abggdy James, and Grant continued to draw heavily on t};e
ore'proc:luction of the Rocky Mountains. In gross tqnnage Lead-
ville remained their most important source of mineral. Eve’n
though carbonates had virtually disappeared frcf{m ’;lgz cat{néa ni
tities of sulfides fr:
tput, the smelter purchased huge quan es fr
OIrlolljerties like the Ibex, Adams, and Silver Cord Combmatloril.
iike their rivals in the Globe Compax;{y, Eddy,t }fargei,)raarcllo
i t once the Co
t entered the booming Aspen mar e . .
g&ﬁ?l?and and Rio Grande railroads made it fe351Dble to shg) thi
i i d down to Denver. Gran
roduction across the mountains gn e
zven purchased bullion from the tiny works of thg Aspen Mg;
ing and Smelting Company until the firm found it more pro 1 -
abi to sell rather than to process its own ores. In the eaf_lr v
1890s, as Cripple Creek, a new camp scarcely seventy-five
miles 7southwest of Denver, emerged as the. greatest gold proé
ducer in the Rocky Mountains, Grant and his colleagu]e;s 1;011:1;1.
i he furnaces in Denver. But this
a new source of mineral for t ‘
material fell into the category of dry ores, which compglled the
enterprise to seek ever-larger quantities of lead-bearing ores
tside Colorado.4® ' ‘
OuLSike their counterparts working for othell‘ companies, the ore
buyers of the Omaha and Grant enterprise rea}ched a%c,'rres—
sively into distant markets. When the Bupkexi H:il'l‘ & S:r t}iﬁi
i i f silver-bearing lead in
firm opened its great veins o : ?
1 much of the outpu
Idaho, Grant and his colleagues secure : :
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soclates sent agents into Mexico, where they negotiated con-
tracts for high grades of galena to be shipped north and mixed
with American production. Yet, because of the close relation-
ship the firm maintained with the Bunker Hill & Sullivan and
other shippers in Idaho, the Omaha and Denver smelters never
became as dependent on Mexican minerals as some of their
rivals.4!
During these years the Omaha and Grant Company enjoyed
a large measure of prosperity. From the time of its organiza-
tion in 1883 through the end of 1890, profits flowed into the
treasury, some to be reinvested in the business, some to be paid
out in dividends. The Denver plant earned $2,095,000, the
Omaha works another $1,614,000, for a total of $3,709,000.
From the returns Grant and his colleagues reinvested
$1,100,000 in the enterprise, used another $707,000 to pay
interest on working capital, and paid out $1,900,000 in div-
idends. For comparison, the nominal capitalization of the firm
was $2,500,000.42
In the early 1890s Grant and his associates decided on an
ambitious program of expansion; but having taken this deci-
sion they found themselves needing an estimated $1,000,000 in
new capital. They wanted to renovate both the Denver and the
Omaha plants and erect an electrolytic copper refinery at the
Nebraska works to separate copper matte evolved as a by-
product in the smelting process. The key question facing Grant
and his colleagues was this: Should they issue preferred stock
or should they sell bonds? They debated the alternatives for
some time, finally settling upon a foray into the debt mar-
kets.42
So large a bond issue, however, could be sold only through
investment bankers in the East. After approaching a number
of companies, Barton, Grant, and their colleagues agreed to let
the underwriting to the firm of Clark, Dodge & Company, a
prominent financial house in New York. This enterprise in
turn approached Lee, Higginson & Company in Boston, and
Blake, Boissevain & Company in Amsterdam. With the New
Yorkers taking the lead, the general partners in each concern
made a thorough investigation of the Omaha and Grant enter-
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prise. They looked at profits and prospects, prou]etfted grg\zr}ih
rate, liabilities, values of plants and o'ther propertles,bank e
articles of incorporation. The record 1rppressed the _ari erst,
and they agreed to market the bonds with an annual 1nt e;es
coupon of 6 percent. In return, the Omaha and Gran .tl‘rm
placed a mortgage on its two plants to guarantee the securl.tl.es,
which it expected to pay off in twenty years. Thfe undeffwrl 1ng1
syndicate worried about a weakness developing in the 1na?01;1
markets of Europe, where they intended to place some of the
bonds, but by the end of 1891 Clark, Dodge and Company cvlvere
ready to sell the securities in New ’}’ork, quton, Amster arrt
and London. The smelting enterprise received the money i
xt year.44
neé(zi'::rlnf }:;1(;1 iis Zolleagues then launched thgir new prograf.
First they had to reincorporate the enterprise, becguse the
existing charter prevented the company from embark;ngEudp;n
certain avenues of expansion. On January 23, 1892, v,
James, and Grant, along with Barton, Nash, and oth'ers, éeor-
ganizeﬁ the venture as the Omaha and Grant Smeltlnﬁ totI}rll-
pany. They kept the capitalization ﬁxed at 3,52,590,000,1 ut the
new charter permitted the enterprise to. acquire coa11 rfcun;:,
stone quarries, and ore-producing properties and to se ? 01;1 ,
bonds, and other securities as well as to purchase those 0f 0 ; }?r
firms. Then the firm allotted its new cgsh: $100,000 (;r the
copper refinery in Omaha, $400,000 for 1mprqv§ments ok‘ e
Grant works in Denver, and $500,000 for additional »;orthmir
capital and the purchase of property. When cpmplet; : des-
improvements enhanced the firm’s position within 1; edlg usS
try; yet this round of additions came on the eve of atI;‘h 1me_
that, paradoxically, would open new opportunities for the com
45

pazz. Denver’s two silver-lead smelters prospered unierBthe
leadership of Holden and Sheedy, Barton a.nd (.}rant., t et 08-
ton and Colorado Smelting Company maintained 1tsIs iggg
position under the hand of old and new man.agement. g >
Nathaniel P. Hill ran for reelection to the United Statels i‘n?he
but lost his bid for a second term partly as a reS};lt oB‘tt e
ongoing feud between the Argonauts and the Windmills. Bitter
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in defeat, he decried the “notorious corruptionists of large ex-
perience” who had precipitated his downfall, but this was little
more than a slap at the winner, Henry M. Teller. Nonetheless,
Hill returned to Colorado to direct the fortunes of the smelting
company and undertake other business ventures. Two years
later Henry Wolcott resigned as manager of the Argo smelter
to pursue his many interests in mining, at which he was very
successful, and to continue his political career, at which he was
very unsuccessful-—he lost a second bid for the governorship.
With Wolcott’s departure after nearly two decades with the
enterprise, Hill named Richard Pearce manager of the Argo
works. Crawford Hill and Harold V. Pearce also entered the
firm’s service about this time. Both worked largely as assis-
tants to their fathers, whom they eventually succeeded.4®

New faces also appeared in the eastern management. During
the eighties the presidency passed from James W. Converse,
chief executive of the enterprise since its inception in 1867, to
J. Warren Merrill, Joseph Sawyer, and finally Costello Con-
verse, son of the original president. New individuals from the
Boston area took seats on the board of directors. Yet Hill him-
self continued to be the largest stockholder, though he never
held a high corporate office.

The background of the work force also changed during this
time. In eatlier years Hill had hired American-born workers to
supplement a few men who had emigrated from Swansea, but
now he and his managers began to hire people from other parts
of Europe, a very large number coming from Scandinavia, par-
ticularly Sweden, in contrast to the southern and eastern
Europeans going to work in the Globe and Grant smelters. Yet,
as Hill remembered later, he was careful not to hire too many
men from any one country lest this create a clannishness that
might prove inimical to the interests of the company. Many
workers continued to live in the tenements or small houses
that the company built, and their children went to school
across the river in Globeville with the children of smelter
workers at the Grant and Globe plants.47

Despite these changes, Richard Pearce continued his long-
standing efforts to increase the size and efficiency of the
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reverberatory furnaces. When Hill and his colleagues openeti
the plant in 1879, each smelting un.lt had an ore capamty;
about twelve tons a day, the largeat size then in use. But. ast 1e
years passed these models proved inadequate because minerals
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declined in grade, silver-lead smelters competed for pyrites,
and dry ores offered a new source if the firm could lower its
costs. All this called for greater unit smelting capacity. Pearce
responded by extending the length and width of the hearth and
increasing the size of the firebox and smokestack. These mod-
ifications increased the daily capacity of each furnace to seven-
teen tons in 1882, twenty-four tons in 1887, thirty-five tons in
1891, and fifty tons in 1894. Pearce also began sending inter-
mediate products directly from the roasters to the rever-
beratories instead of allowing the materials to cool for sam-
pling and mixing, the normal practice in times past. Such
economies of scale permitted the firm to lower its unit costs for
fuel and labor and naturally translated into lower reduction
costs per ton of ore.48
The new furnaces, however, presented Pearce with new chal-
lenges. The common practice for removing slag was to skim it
from the surface of the molten matte and run it out through the
slagging door. But the larger furnaces produced such enormous
quantities of waste material that they created problems not
seen in the past. If workers ran the molten slag into sand beds
In front of the smelting units—as was the common practice—it
made the building unendurably hot, wasted large amounts of
space as it cooled, and proved expensive to carry out of the
smelting house. To solve the problem Pearce fitted each fur-
nace with slagging doors connected to iron troughs that carried
the molten waste outside the building onto a dump. There it
sizzled into a solid mass that Hill eventually sold to railroad
companies for ballast on their lines.4®
Pearce also evolved new methods for roasting ores before

smelting. During the 1880s he replaced the old-fashioned cal-

ciners with Brown-Allen-O’Harra furnaces that had two
hearths set one above the other. They eliminated the workmen
who rabbled the ore charge, but despite the saving in labor the
new roasters needed constant repair because hot sulfides dam-
aged the moving parts. After enduring years of frustration and
high maintenance costs, Pearce finally designed the prototype
of what became known as the Pearce turret furnace. This was a
significant improvement. Pearce and Crawford il sub-
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sequently organized a corporation to control the patent and sell
units to silver-lead smelters, which alse found the furnace use-
ful. Later, Henry Williams and Richard Francis Pearce, the
inventor’'s son, extended the design by adding tiers that re-
duced the consumption of fuel.5°

The culmination of Pearce’s technological success came in
1888 when he was elected president of the American Institute
of Mining Engineers. As the topic of his presidential address,
he chose the Argo process and provided the most articulate
discussion of the method since Thomas Egleston’s article more
than a decade befere; yet for “certain business considerations”
he could not elaborate on the supposedly secret process. He also
alluded to the failure of so many small smelters and the rise of
a few large companies working in the urban centers of the
West—a case of “the survival of the fittest.”

Pearce’s achievements in technology, combined with declin-
ing expenditures for labor and transportation, enabled Hill and
his associates to lower their reduction costs, which meant they
could pass on some of the savings to mining companies. (Com-
petition from the silver-lead processors also forced them to do
this.) As the eighties slipped by, the firm increased its returns
to shippers, until by 1889 the enterprise bought ores for about
85 percent of their gross value, a remarkable rise from the
early seventies, when Hill’s “pay” hovered around 30 percent.5*

During these years newspapers and trade journals occasion-
ally mentioned rumors that Hill and his colleagues intended to
build other plants or enter new aspects of the reduction indus-
try. As early as 1883 the Mining and Scientific Press reported
that businessmen from Tucson in the Arizona Territory had
approached Hill about building a smelter in the sunbaked des-
ert community. The editors were of the opinion that the firm
could “afford to spare millions without any embarrassment
whatever.” Four years later, in November 1887, the editors of
the Engineering and Mining Journal relayed speculation that
the smelting company was about to erect blast furnaces and
move into the silver-lead business, ostensibly because Hill,
Pearce, and Wolcott had invested in certain mining properties.
About a year after that, others claimed Hill was about to aban-
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don his plant at Argo and relocate in Trinidad because the
town had made an attractive offer that included very inexpen-
sive supplies of coal. Finally, in 1889 anocther story intimated
that Hill and his associates would erect a silver-lead smelter in
Roaring Fork Valley. This plant would process low grades of
ore unable to bear the cost of transport from the mines of Aspen
to the furnaces of Leadville, Denver, and Pueblo. The men of
Argo did none of these things, however, even if they considered
such ventures seriously. Many years later Hill’s brother-in-
law, Jesse D. Hale, who held several managerial posts at Argo,
wrote that management was very conservative and in partic-
ular did not wish to enter the highly competitive lead reduction
industry.5?

As the nineties dawned, Hill and Pearce continued to draw
the bulk of their ore supplies from markets in Colorado. Min-
ing companies on the forks of Clear Creek, the traditional
source of mineral, sent carloads of pyrites via the Colorado
Central Railroad down the narrow canyon to the Argo fur-
naces. And as the years passed Hill and Pearce competed effec-
tively for the rising output of dry ores shipped from Leadville,
Aspen, and other mining camps in the central Rockies. When
Cripple Creek burst into its bonanza days as a fabulous pro-
ducer of gold, Hill and Pearce found another lucrative source of
mineral very close to Denver.

Yet, as they had done since the last years at Black Hawk in
the 1870s, Hill and his colleagues still drew ores and matte
from distant mining districts. They signed contracts with com-
panies working veins and stopes in Idaho, Utah, Nevada, New
Mexico, Arizona, and Mexico. Unlike their rivals in the silver-
lead business, Hill and his associates never had to rely on the
production of either Idaho or Mexico for the base metal essen-
tial in reduction. Yet this was small comfort. As the years
passed, the Argo works grew ever more dependent upon the
mines and smelters of Butte, Montana, for copper essential in
what had become known as the Argo process. Hill and Pearce
bought large quantities of both matte and silver-copper ores
from the district, much of it coming from Williams’s Colorado
Smelting and Mining Company or the mines of William Andrews
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The Globe smelter about 1900. William H. Jackson, photographer.
Colorado Historical Society, Denver.

Clark. Hill also purchased some supplies of matte from silver-
lead smelters who formed it as a by-product in reducing
copper-bearing ores.53

Even though Hill and Pearce searched far outside Colorado
for ores and matte, the value of metal shipped by the Argo
smelter reached a plateau during the eighties. After rising
steadily from the $271,000 worth of matte sent to Wales in
1868, the output touched $4,400,000 in 1884, a notable
achievement; but, after that, shipments from Clear Creek and
Gilpin counties fell off and the smelter’s production slipped to
$3,700,000 by 1886. From this point Hill and Pearce increased
their output, but they failed to surpass the high of 1884 until
1890, when they marketed silver, gold, and copper worth
$5,000,000. Production then rose for two more years, reaching
an all-time peak of $6,060,000 in 1892 54

By the early nineties the names of Hill, Pearce, and Wolcott;
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Chapter 9

Reduction in the
Age of ASARCO

ONCE THEY TOOK CONTROL OF ASARCO, Epwarp W. NaSH AND
his colleagues turned their attention to centralizing operations
and coordinating their far-flung network of smelters and
refineries. To facilitate the work, they delegated responsibility
to various groups. August R. Meyer headed the new ore-
purchasing committee, James B. Grant the operating commit-
tee, and so on.!

Rather than move to New York, where the firm established its
corporate offices, Grant began rationalizing operations from his
old headquarters in Denver. And perhaps this was a logical
choice, since about half of ASARCO’s plants were in Colorado.

‘Once in charge, Grant and his lieutenants outlined uniform

assaying procedures, standardized ore-purchasing policies, and
apportioned shipments to various smelters. Soon it became
common for Grant’s traffic directors to have large shippers like
the Ibex Mining Company of Leadville send consignments to
four or five different plants. Such practices enabled ASARCO to
carry lower stocks of mineral, yet gave metallurgists greater
flexibility in preparing reduction charges. The arrangement
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also freed working capital that the enterprise needed. Yet Grant
and his associates had barely commenced work when they found
themselves confronted by a serious labor dispute, one that was
to have unforeseen consequences for ASARCO.2

Shortly before the company’s formation, the Colorado Gen-
eral Assembly had passed a bill giving workmen an eight-hour
day, and Governor Charles S. Thomas had signed the measure
into law, taking effect on June 15, 1899. The statute was in line
with the national objectives of the labor movement, but the
business community opposed it with the claim that it was un-
constitutional for a state government to regulate hours of work.
Yet this was little more than a smokescreen to hide the real
issue. These men were simply opposed to organized labor, which
had pushed the bill, and their opposition took on an emotional
component because the law drew ardent support from the West-
ern Federation of Miners, & union known throughout the West
for its militant postures and quasi-socialist views.

The controversy surrounding the eight-hour statute set the
stage for a major struggle between ASARCO and its employees.
Like most business leaders in the state, particularly those in the
minerals industry, Grant and his colleagues looked askance at
both the eight hour 1aw and organized labor. In particular, they
opposed the Western Federation of Miners, whose subdivision,
the Mill and Smelterworkers Union, was recruiting members in
the company’s plants.®

Somewhat surprisingly, the conflict began in the San Juan
two weeks before the eight-hour bill became law. On the morn-
ing of June 1, Franklin Guiterman posted a notice outlining the
firm’s plan to pay workers on an hourly basis. The company
would not require anyone to work more than the eight hours
specified by the new statute, but each man would have that
option. Once he had posted the notice, Guiterman left Durango
on a business trip, but he gave instructions that only he could
countermand the order. That afternoon a committee from the
smelter workers’ local told Guiterman’s lieutenants that the
union would go on strike the next day if they did not remove the
notice. Guiterman’s subordinates, however, either would not or
could not alter his instructions. With the situation at an im-
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passe,’150 men, nearly the entire work force, walked off the job
on June 2. Mines in the San Juan began to close.

During the next two weeks Grant tried to head off a general
strike at the plants in Leadville, Denver, and Pueblo. He and his
colleagues decided to offer their employees hourly pay plus a 10
percent increase in wages. This in effect would restore the pay
scale prevailing in 1893—provided each man stayed on the job
for twelve hours. The smelter workers rejected the offer. They
wanted ASARCO to recognize the union, and they wanted to
preserve the existing wage rates—but for eight hours’ work.
This was not unreasonable, for pay in the industry was low.
Even so conservative a mining man as John F. Campion, no
friend of labor, thought it would be impossible for a man to
obtain the necessities of life if the enterprise reduced the wages
of unskilled workers from the prevailing scale of $1.75 daily.4

" Campion’s views notwithstanding, the men of ASARCO re-
fused to budge. They thought that any pay increase exceeding
10 percent would eliminate profits, and, in fairness to them,
their enterprise was new, its future uncertain. But Grant and
his associates were opposed in principle to unions, particularly
so militant an organization as the Western Federation of Min-
ers. For a whole week Grant encouraged discussions between
his plant managers and the smelter workers, but the talks failed
to break the impasse. When the eight-hour law took effect on
June 15, a majority of the workmen at Leadville, Denver, and
Pueblo took the furnaces out of blast, then walked out. The
general strike was on.

The stoppage affected the entire region. The smelters an-
nounced they would purchase no more fuel and ore until the
walkout came to an end, a pronouncement that prompted layoffs
in the coalfields and hard-rock mines: One observer went so far
as to predict that thirty thousand men would be out of work if
the strike lasted more than thirty days. Union members
elsewhere in Colorado set up picket lines to show support for the
smelter workers, while other workmen struck here and there
over the same issues. '

But not all the smelters closed. In 1893 Nathaniel P. Hill and
his associates had not reduced the wages of their employees, and
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now in 1899 they .arranged a compromise on the eight-hour
issue acceptable to their workmen. The Argo works remained in
operation, its reverberatories running steadily throughout the
summer. And in Pueblo Simon Guggenheim negotiated long
hours with smelter workers at the Philadelphia plant as the
fifteenth of June approached. Finally, on the evening of June 16
the two sides reached a compromise that called for increases in
pay ranging from 25 to 40 percent, the highest raises going to
the lowest-paid. Guggenheim telegraphed the details to the
family offices in New York, then a tense period of waiting
followed as his father and brothers considered the pact. After
lengthy debate they decided to accept it. And so during the
summer of 1899 the Guggenheims ran their plant at full capac-
ity while the men of ASARCO fought what proved to be a long,
hard strike.

Meanwhile, efforts developed to resolve the dispute between
the “smelting trust” and its employees. When news of the
Guggenheims’ settlement appeared in the press, the smelter
workers union offered to end the walkout if ASARCO would
agree to a similar compromise. But Grant and his colleagues
were unmoved by the suggestion. Then the State Federation of
Labor offered to serve as mediator. In a letter to Grant the
organization’s executive board requested a conference with rep-
resentatives of the smelting company not only on behalf of the
strikers, but also in the interest of the railroad, mining, milling,
and manufacturing industries who, said the board, found their
prosperity menaced by the closing of ASARCO’s plants. Grant
replied that he was aware of the “gravity” of the situation, but
he thought that the “economic condition of the mining and
smelting industry” precluded any possibility of increasing
wages beyond the current offer. He added that he was willing to
discuss the question with his employees, but not with the feder-
ation, since it knew nothing of the reduction business.

Only two days after the strike began, Governor Thomas de-
cided to intervene because the walkout posed a threat to the
state’s economy. On June 17 he appointed a citizens’ committee
to look into the dispute and recommend a solution. This group,
which included former governor Alva Adams, met with repre-
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sentatives of both sides. Grant reiterated his original proposal of
hourly pay with a 20 percent wage increase. The smelter work-
ers countered with the Guggenheims’ scale, which would have
provided the strikers a raise greater than ASARCO’s offer but
lower than their original demand. The citizens’ committee held
several more meetings, but when neither side showed any will-
ingness for further compromise the group dissolved, having
achieved nothing.

- As soon as it became obvious that this effort had failed-—and it
became obvious in a very short time—the union maneuvered to
bring the State Board of Arbitration into the dispute. The Gen-
eral Assembly had created this agency in hope of preventing
strikes and lockouts, and it consisted of three members ap-
pointed by Governor Thomas. On June 28, with the walkout
nearly two weeks old, the smelter workers’ local in Denver
asked the board to intervene. The next day William F. Hynes,
secretary of the organization, asked Grant to let the conflict be
settled by binding arbitration. But Grant remained firm in his
position. He replied that the company had no business relations
with the union and that it would not deal with it. The enterprise
intended “to exhaust all legitimate resources” in resolving the
issues before it would resort to a compulsory settlement.

The Board of Arbitration then took more forceful action. It
had the power to compel witnesses to attend its deliberations
and give testimony. When ASARCO received a subpoena, Grant
announced that the firm would comply, but he insisted that the
enterprise would not be bound by the board’s conclusions and
would not recognize the union. The remarks of ASARCO’s pres-
ident, Edward W. Nash, were even more forceful. He was quoted
as saying that the firm would rather close its doors than tolerate
such an organization. He and his associates would run the
business to suit themselves and would not accept the dictation of
other parties.

The smelter workers adopted a more conciliatory attitude, for
they had much to gain—and ASARCO much to lose—by the
board’s action. The board was at least moederately prolabor and,
as in most arbitrations, was likely to choose a compromise
position that would benefit the unionists. They immediately



230 ORES TO METALS

proposed to end the- walkout if ASARCO would agree to be
bound by the board’s findings. But Grant and Nash rejected the
offer. They realized that the committee was likely to find a
middle ground that would mean an increase in wages beyond
the standard offer and knew that the committee might also force
them to recognize a subdivision of the Western Federation of
Miners.

While maneuvering went on in Denver, the strike front began
to crumble. The smelter workers at the Bi-Metallic plant in
Leadville had not joined the union but had walked out in sym-
pathy with their comrades elsewhere. In late June they decided
to abandon the picket lines and return to work on the basis of
ASARCO’s standard offer, hourly pay and a 10 percent increase
in wages for twelve hours’ labor. By early July the smelting
company had the first of its furnaces back in blast.

About two weeks later the unionists received a serious blow.
On July 17, the supreme court of the state of Colorado declared
the eight-hour law unconstitutional—just as the more conser-
vative businessmen had contended from the outset. This deci-
sion cut the ground from under the men on the picket lines. The
strike at the Arkansas Valley plant collapsed immediately, and
by the end of the month its furnaces were back in blast. The
Pueblo and Durango works followed quickly.

Yet the Denver smeltermen continued to hold out. In late July
the Board of Arbitration met with both sides and submitted a
report calling for a compromise. But the findings were not com-
pulsory, and ASARCO, its position immeasurably strengthened
by the supreme court’s decision and the strike’s collapse
elsewhere, rejected the proposal. The unionists continued to
man the picket lines around the Globe and Grant smelters, but
with their resources nearly exhausted the smelter workers
could not remain in strike much longer. Twe more weeks
passed. Then on August 13 the strikers agreed to accept the
firm’s offer and declared the walkout over. By the end of the
month ASARCO had put its Globe and Grant smelters back in
operation.

Nash and Grant and their associates had defeated the un-
ionists, but it was a Pyrrhic victory. The strike had disrupted
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the firm’s cash flow and eliminated about $380,000 in revenues, -

according to one estimate. Nash and his colleagues could ill
afford so large a loss so soon after the company’s formation.
Equally bad, management had wasted its time and energy in
combating a walkout instead of concentrating its efforts on
reorganizing the firm’s internal structure. In retrospect, how-
ever, it is hard to see how the men of ASARCO could have
reacted differently given their views on the eight-hour law,
their conviction that the enterprise would be doomed if they
made concessions, and their unyielding opposition to the West-
ern Federation of Miners. Nonetheless, the bitter strike of 1899
was only a harbinger of turbulent labor-management confron-
tations that would beleaguer the firm in the years to come.5
Once operations resumed, the leaders of ASARCO gave their
full attention to forging a smooth-running industrial empire out
of the disparate parts they controlled. This objective required
the firm to close many plants, for the business had excess capac-
ity, as the smeltermen had long claimed. Nash and his col-
leagues began dismantling seven complexes during the first
eight months of the firm’s life, and the wrecker’s victims in-
cluded the Hanauer and Ibex smelters in the Salt Lake Valley,
two plants in the Chicago area, the Pittsburgh and El Carmen
works, and the long-idle American smelter in Leadville. The
next year Nash and his colleagues closed both the Union and the
Bi-Metallic plants in order to consolidate their Leadville opera-
tions at the Arkansas Valley works. Nine plants gone in
scarcely one year! Yet all was not destruction. The firm had Karl
Eilers build a large, integrated smelter at Murray, Utah.®
ASARCO ended its turbulent first year with a profit of
$3,500,000, a relatively small return on a nominal capitaliza-
tion of $65,000,000. It enabled the company to pay three div-
idends amounting to $1,500,000 on the preferred stock, but the
holders of common stock received nothing because the firm
needed the rest for plant improvements and working capital.
Yet even this proved inadequate. ASARCO needed new capital,
a need that pushed Nash and his associates toward other mer-
gers. On March 20, 1900, the directors authorized the officers to
ascertain the terms and conditions by which the enterprise
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might acquire its two principal competitors, Robert S. Towne’s
Compania Metallurgica Mexicana and the firm of M. Guggen-
heim’s Somns, both thought to be rich in cash.”

By 1900 Towne had converted “the metallurgical company”
into the largest integrated mining and smelting firm in Mexico.
Using capital from Boston, New York, and Europe, he had
acquired mines, erected a huge smelter at San Luis Potosi, and
developed several ancillary firms, most notably the Mexican
Northern Railroad. Many thought that Towne’s company had a
strong cash position, but actually the collapse of silver had
destroyed Towne’s prospects, forcing him to sell bonds to pay the
dividends required on the preferred and guaranteed stock.
Many shareholders were disappointed that Towne had not sold
his controlling interest to the syndicate that created ASARCO.

How much Nash and his associates knew about the internal
affairs of the CMM is not certain , but they must have known a
great deal, for Towne and August R. Meyer were directors of
both firms. Nonetheless, James B. Grant visited the mines and
works of the company and examined its books. Then he sent his
report to Nash. As might have been expected, Grant advised
against acquiring the enterprise. His line of reason never ap-
peared in public, but it seems likely that he must have noted the
large debt and other obligations. Towne’s company would only
add to ASARCO’s burdens. And there the matter ended.®

Meanwhile, what about the Guggenheims? They had not sold
the firm of M. Guggenheim’s Sons to the syndicate that created
the “smelting trust,” although they had participated in the
merger talks. During the negotiations Moore and Schley had
offered the family about $11,000,000 in the combine’s stock in
exchange for a reduction empire estimated to be worth
$5,000,000 to $8,000,000. It has always been said that Meyer
Guggenheim opposed the deal because he did not want to see the
plants pass into the hands of an enterprise that he and his sons
did not control. This may well be true, but one wonders. The
Guggenheims had much more at stake in other quarters.?

Even as ASARCO came into being, the family was engaged in
forming a new corporation. In February 1899 they obtained the
support of a group of New York and London financiers that
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Simon Guggenheim about 1908, while a United States senator from
Colorado. Like Nathaniel P. Hill and James B. Grant, he converted his
success in business into success in politics. Colorado Historical Society,
Denver.

included William C. and Harry Payne Whitney along with Sir
Ernest Cassel, and together with them they launched the
Guggenheim Exploration Company, sometimes known as
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Guggenex. The family acquired only about 17 percent of the
outstanding shares in this venture, but Daniel Guggenheim and
his brothers directed nearly all operations. Over the next few
years this firm acquired many mining properties in the United
States and Mexico, and most of the ores produced went to the
Guggenheim smelters. . )

The family also benefited from the strike that idled
ASARCOQO’s plants in the summer of 1899. When the passage of
the eight-hour law created time and wage gquestions, Simon
Guggenheim negotiated a settlement acceptable to labor and
management. This was fortunate because it enabled the
Philadelphia smelter at Pueblo to remain in blast while its
rivals in Denver, Pueblo, and Leadville shut down. As a result,
mining companies in Colorado overwhelmed the Philadelphia
works, leaving Simon Guggenheim and his chief lieutenant
Edgar L. Newhouse with their pick of the highest grades of ore
at the most favorable smelting rates. By the end of this turbu-
lent year the Guggenheims’ empire in metal stood in excellent
financial condition, and the family had ready access to the
capital markets of New York.1®

It was this strong position that prompted talks between the
Guggenheims and ASARCO. Negotiations began in the sum-
mer of 1900, scarcely a year after the original merger, and in the
fall Nash and his associates offered the family a lucrative pack-
age. They would increase ASARCO’s nominal capitalization
from $65,000,000 to $100,000,000 then give the Guggenheims
$35,000,000 worth of this stock—half in common, half in
preferred—in return for all the plants of M. Guggenheim’s Sons,
“good will,” and $7,500,000 in cash or its equivalent. Yet this
offer was not quite so breathtaking in reality as it appeared on
paper, and the Guggenheims knew it. The market price of
ASARCO’s stock was far below the nominal par value of $100
per share, and the family had to provide $7,500,000 in cash.
Still, the “smelting trust” had tendered far more than Moore
and Schley in 1899. But the Guggenheims were in no hurry.
They demurred, and talks were broken off until after the na-
tional elections that November.

With President William McKinley and his Republicans safely
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reelected, the Guggenheims and the management of the Ameri-
can Smelting and Refining Company resumed negotiations. In
January 1901 they reached a tentative agreement calling for
ASARCO to increase its capitalization from $65,000,000 to
$100,000,000-—half in preferred stock and half in common. Of
this the Guggenheims would receive the $35,000,000 in new
securities plus the $10,000,000 in stock remaining in the treas-
ury from the time of the original merger two years before. In
return ASARCO would obtain the four plants belonging to the
firm of M. Guggenheim’s Sons plus $6,000,000 in cash and
another sum equal to two-thirds of ASARCO’s working capital
as of January 1, 1901, a figure agreed upon as $6,067,000. Yet
the Guggenheims did not have $12,067,000; so in the settlement
Henry H. Rogers offered to provide them with $6,000,000 in
cash in return for the $10,000,000 worth of stock in ASARCO’s
treasury. The merger now lay in the offing. The first public
indication of what was about to happen appeared onJanuary 19,
1901, when the directors of ASARCO called for a special meet-
ing of the stockholders to be heid on February 16 to consider the
acquisition of M. Guggenheim’s Sons.

Now came the complications. After the union, Nash and
his colleagues intended to market copper through the
Guggenheims’ selling agency, which ASARCO would acquire in
the merger. This was a logical decision but it was not acceptable
to Rogers and Lewisohn. They wanted to continue handling the
product through their firm, the United Metals Selling
Company—which was the reason they had financed the original
combination. When the Guggenheims and ASARC(O’s man-
agement, now acting in concert, insisted upon using the family
agency, Rogers and Lewisohn resigned from the board of direc-
tors. On February 15, the day before the stockholders were to
vote, Rogers and Lewisohn had their lieutenants obtain a tem-
porary injunction forbidding the merger on the grounds that it
would produce a monopoly in restraint of trade. A day later the
judge modified his ruling to permit the shareholders to vote on
the proposed consolidation on the condition that should it be
approved—and it was—the union should not go into effect until
the New Jersey courts should try the case.
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During the next two months the adversaries maneuvered on
two levels. They contested the injunction publicly in the New
Jersey courts, although the question of monopoly in no way
resembled the real issue. At the same time Daniel Guggenheim,
Nash, and their colleagues quietly negotiated with Rogers and
Lewisohn. In the midst of these deliberations a lower court
denied the injunction on March 2, but Rogers and Lewisohn had
their lieutenants appeal the decision.

The climax to the struggle came on the afternoon of April 18.
Guggenheim, Rogers, and their associates resumed the clandes-
tine talks at the law offices of Samuel Untermeyer, who handled
much of the Guggenheims’ legal work. Both sides were ap-
proaching an agreement, and discussions continued into the
evening at Delmonico’s, a posh restaurant in New York. There
the two groups resolved their differences. The men of ASARCO
agreed to grant the United Metals company a five-year contract
for the sale of copper. This arrangement would be more expen-
sive than selling through the Guggenhims’ agency, but at least
the smelting enterprise would receive a greater return than
before. Rogers received from the Guggenheims $10,000,000 in
ASARCO’s stock and provided them with the $6,000,000 they
needed to complete their obligations. Rogers and Lewisohn then
withdrew the suit, but by then it no longer mattered, for the
New Jersey courts had denied the appeal earlier in the day. On
the night of April 18 ASARCQ’s representatives filed the appro-
priate papers in the state capitol at Trenton.1!

Once the stock transfers had been completed, the Guggen-
heims took control of the enterprise. Daniel was elected chair-
man of the board of directors and chairman of the executive
committee. He would be chief architect of the firm’s destiny for
the next two decades. His brothers Simon, Morris, Isaac, and
Solomon also took seats in the directorate. Nash remained pres-
ident, but overnight he found his role diminished. Isaac replaced
Winthrop E. Dwight as treasurer, and Solomon superseded Au-
gust R. Meyer as chief of the ore purchasing committee. Meyer
retained his seat in the directorate, but as time passed he had
less and less to do with entrepreneurial affairs. James B. Grant
and Anton Eilers held their positions.12
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Under the leadership of Daniel Guggenheim, the American
Smelting and Refining Company continued the reorganiza-
tion launched by Nash and his associates. To coordinate all
operations in the Rocky Mountain region, Guggenheim had the
firm establish a Western Executive Committee, initially headed
by Grant. When he had a heart attack in 1902, the enterprise
reformed this loose organization into individual departments.
Franklin Guiterman emerged as general manager of the Col-
orado Department and became the firm’s chief operative in the
Rocky Mountains.3

During this time zinc assumed a far more important role than
previously. For decades the smeiters had penalized ores holding
even small quantities of the metal because it interfered with the
formation of silver-lead bullion. In the late nineties, however,
the price of zinc had risen sharply because of an increase in
demand and the efforts of producers in Missouri to restrict their
output. The situation had prompted O. E. Jacobson & Company
of New York to ship small consignments of ore from the high
country via Galveston, Texas, to a smelter at Nurpelt, Belgium.
As the experiment returned a profit, the Jacobson enterprise
began shipping large quantities of mineral drawn from the
shafts and stopes of the A. Y., Minnie, Maid of Erin, Iron Silver,
and other mines at Leadville. This situation resembled the one
prevailing in the minerals industry many years before, and of
course it was not to last.}4

The Guggenheims, who still owned the A. Y. and Minnie
mines, saw the potential for profit in treating zinc ores in the
United States. In June 1901, shortly after they merged their
interests with the “smelting trust,” the major figures in the
combine formed a subsidiary corporation, the United States
Zinc Company, setting the capitalization at $1,000,000.
ASARCO acquired the controlling interest and later bought all
the outstanding stock. Daniel Guggenheim was elected the first
president but later gave way to Nash. Grant became agent in
Colorado, but after his heart attack he turned his respon-
sibilities over to Guiterman.s .

It took Guggenheim, Nash, and Grant another two years to
get their projected plant on stream. Knowing that ore supplies
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would come primarily from Leadville, they decided to erect the
works outside Pueblo and integrate operations with their three
smelters in town. Then for technoelogy. Because no one employed
by ASARCO had much, if any, experience with the methods to
be used, Guggenheim and his associates looked to Europe for the
metallurgists who would install what was known as the Belgian

retort process. In the fall of 1901 Joseph Schulte and K. -

Suhlberg arrived in Pueblo to duplicate the technology used at
Nurpelt, Belgium. Simon Guggenheim later claimed that the
plant was “largely in the nature of an experiment”; but in fact
the United States firm chose proved equipment, installed and
run by experts. 16

Not until June 8, 1903, did the company open its works at
Blende, a new town that took its name from a characteristic zinc
ore. The plant had a capacity of sixty tons daily and produced a
compound known as spelter, which averaged about 88 percent
zinc. This the plant shipped east for marketing. The residue
consisted of another product about 10 percent lead and 3 to 5
percent zinc that was sent primarily to the Eilers smelter for
further working.1?

Once it was in operation, Nash and his associates kept the
Blende plant running steadily. The zinc production of mines in
the high country rose sharply during these years, and Leadville
took the lead. Properties like the A. Y., Minnie, Ibex, and Yak
put out new riches. Nash and his colleagues expanded their
capacity to keep pace with production, but despite their efforts
they could process only a small portion of the output because of
strong rivals in Colorado, Kansas, and Missouri. Nonetheless,
the production of spelter rose steadily until 1907, when a finan-
cial crisis precipitated a sharp decline in zinc prices and forced
many shippers to close. Nash and his associates cut wages in an
effort to maintain profit margins. Two years later this prompted
a strike as the employees walked out in hope of regaining the old
wage scale,

The United States Zinc Company provided a small but signifi-
cant addition to ASARCO’s business. The metal gave the parent
firm another product to market, and the plant increased the lead
supplies of the Pueblo smelters, which -always needed the

Reduction in

base metal to collect silver. Yet ti
ASARCO’s drive for integration, s
supplies came from mines controlle
Company, another subsidiary of the
tivities of the United States enter;
American effort to draw upon the tec
theme, to be sure, but one that was
twentieth century.*8

As the Blende plant came into be
continued to integrate operations t
prise—the Carbon Coal & Coke Comn
bility fell to Franklin Guiterman, the
chief manager in Colorado. Under hi
Coke acquired a large mineral der
Reilly Canyon, about seven miles so
Spanish Peaks region. Guiterman oy
washery, and built a coking plant t
350 beehive ovens. To guarantee the
labor, Guiterman had the firm co
known as Cokedale, which had 1,30

Meanwhile, the Guggenheims and
to streamline their main operations }
or unneeded smelters and refinerie
closed the Great Falls, Mingo, and
United States and the small Antofo
next year the firm shut down the G-
smelters, although the latter contir
tities of copper minerals until 1905
shipment of silver-lead bullion. Yet
a large, integrated smelter at Mur:
took possession of the ore shipments
to the old plants in the Salt Lake V

By the end of 1901, ASARCO virtu
for Colorado’s production of smelting
a few other firms offered a measure
classes of mineral, but these enterp
capacities in comparison with thei
managers regulated the output of »



m Leadville, they decided to erect the
integrate operations with their three
-technology. Because no one employed
f any, experience with the methods to
his associates looked to Europe for the
nstall what was known as the Belgian
all of 1901 Joseph Schulte and K.
lo to duplicate the technology used at
i Guggenheim later claimed that the
nature of an experiment”; but in fact
10se proved equipment, installed and

i, did the company open its works at
sok its name from a characteristic zinc
city of sixty tons daily and produced a
ter, which averaged about 88 percent
ped east for marketing. The residue
uct about 10 percent lead and 3 to &
1t primarily to the Eilers smelter for

on, Nash and his associates kept the
adily. The zinc production of mines in
rply during these years, and Leadville
like the A. Y., Minnie, Ibex, and Yak
h and his colleagues expanded their
h production, but despite their efforts
small portion of the output because of
, Kansas, and Missouri. Nonetheless,
‘ose steadily until 1907, when a finan-
harp decline in zinc prices and forced
ash and his associates cut wages in an
1argins. Two years later this prompted
walked out in hope of regaining the old

Company provided a small but signifi-
’s business. The metal gave the parent
arket, and the plant increased the lead
smelters, which always needed the

Reduction in the Age of ASARCO 239

base metal to collect silver. Yet the works also augmented
ASARCO’s drive for integration, since the bulk of the ore
supplies came from mines controlled by the Western Mining
Company, another subsidiary of the “smelting trust.” The ac-
tivities of the United States enterprise represented another
American effort to draw upon the technology of Europe—an old
theme, to be sure, but one that was to continue well into the
twentieth century.!8

As the Blende plant came into being, the men of ASARCO
continued to integrate operations by forming another enter-
prise—the Carbon Coal & Coke Company. The chief responsi-
bility fell to Franklin Guiterman, then emerging as ASARCO’s
chief manager in Colorado. Under his direction Carbon Coal &
Coke acquired a large mineral deposit in a place known as
Reilly Canyon, about seven miles southwest of Trinidad in the
Spanish Peaks region. Guiterman opened the mines, erected a
washery, and built a coking plant that eventually consisted of
350 beehive ovens. To guarantee the works a steady supply of
labor, Guiterman had the firm construct a company town
known as Cokedale, which had 1,300 inhabitants by 1909.1°

Meanwhile, the Guggenheims and their associates continued
to streamline their main operations by phasing out obsolescent
or unneeded smelters and refineries. In 1901 the enterprise
closed the Great Falls, Mingo, and Argentine plants in the
United States and the small Antofogasta works in Chile. The
next year the firm shut down the Germania and Philadeiphia
smelters, although the latter continued working small quan-
tities of copper minerals until 1905, three years after its last
shipment of silver-lead bullion. Yet Karl Eilers finally opened
a large, integrated smelter at Murray, Utah, and this plant
took possession of the ore shipments that had previously gone
to the old plants in the Salt Lake Valley.2°

By the end of 1901, ASARCO virtually controlled the market
for Colorado’s production of smelting ores. The Argo works and
a few other firms offered a measure of competition for certain
classes of mineral, but these enterprises had relatively small
capacities in comparison with their giant rival. ASARCO’s
managers regulated the output of the mines and sometimes
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increased reduction charges, which contributed to more friction
between miners and smelters. Throughout the high country,
many mineowners and managers deplored the company's
preeminence and called for new smelter construction to combat
the inequities of the “trust.” Others wanted the federal govern-
ment to “bust” the combine, which one man claims was “crush-
ing the life out of the mining industry”—as he wrote President
Theodore Roosevelt.?!

Yet no one deplored ASARCO’s position when the firm raised
its ore prices. Early in 1903 the enterprise passed on to mining
companies a general advance in the price of lead. This stimu-
lated preduction from marginal properties at Leadville, Aspen,
Silverton, and other camps and provided greater profits for the
large shippers who were the mainstay of the corporation. But
changes in the ore schedules were hardly altruistic.The enter-
prise controlled about 80 percent of American lead production,
and fluctuations in the pay to mining companies tended to
reflect the firm’s desire to stabilize prices.??

But if mineowners were pleased by this turn of events, labor
was not. Smelter workers still wanted higher pay, shorter
hours, and better working conditions, and in 1903 these objec-
tives precipitated another imbroglio between ASARCO and its
employees. This time the trouble was confined to Denver. The

reliminaries began on the first of May when the mill and
smelter workers’ union voted to demand an eight-hour day at
the Globe and Grant works, but no one expected ASARCO to
accede without a struggle. To increase their negotiating
strength, union leaders spent the next six weeks recruiting new
members and preparing for an almost inevitable strike. Then on
June 17 a committee of the local politely opened the issue by
sending a letter to Franklin Guiterman, now head of the Col-
orado department, headquartered in Denver. They requested
that the firm grant all its employees an eight-hour day on the
grounds that other smelter workers had it and that furnace
work was both hazardous and unhealthful. They asked the firm
to comply by dJuly 1.

Guiterman was out of town on business when the letter arrived
at his offices, and nearly two weeks passed before he replied. Ina
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note to the local, he emphasized that ASARCO did not recognize
a union—which was the standard position of the firm. Then he
took up the question of the eight-hour day. He pointed out that
three-quarters of Colorado’s smelting ores came from just three
camps—Leadville, Aspen, and Creede—but since 1900 their
gross tonnage had fallen 20 percent, coupled with another 15
percent decline in silver content. Adding to these problems, said
Guiterman, was a decrease in the value of silver itself. To
operate under such conditions and prevent mines from closing,
the management had found it necessary to lower reduction costs
and smelting fees through close working and better mineral
distribution. In light of this, he had to deny the union’s request
on the grounds that an eight-hour day would increase smelting
costs, these would have to be passed along to mining companies,
and thus many firms would have to cease production.

With Guiterman’s denial, polite exchanges gave way to mili-
tant action, as both sides revealed their hard attitude. On the
evening of July 3, union members gathered at the Elyria town
hall and voted overwhelmingly to strike the Grant and Globe
smelters. Shortly after the meeting, a small group of men,
perhaps twelve to twenty, marched to the Grant works. There
they induced two hundred workers on the night shift to join the
walkout. In an orderly fashion the fires were drawn and the
electric lights turned off, although it has always remained un-
clear whether someone used the master switch or simply cut the
cable. What workers, if any, wanted to remain on the job had to
leave because of darkness.

From the Grant works the strikers headed toward the Globe
smelter, but now, according to published accounts, they degen-
erated into an uncontrolled mob. As they reached the Globe
plant, they encountered a wire fence, but this proved a small
deterrent. The unionists stormed the gates, broke through, and
entered the smelter, where they convinced the night shift to join
the walkout. Most workers did so because they belonged to the
local, but several who wished to remain on the job were beaten
up. As the men left the plant, the night superintendent and
some clerical workers managed to draw metal from two fur-
naces, but that was all. Three others “froze up.”



242 ORES TO METALS

Violence played little part in the rest of the strike, but it had
already destroyed the union’s public image, costing the workers
dearly. Throughout Colorado the press denounced such out-
bursts as intolerable and directed strong criticism at the local.
Equally bad, the violence reinforced the smelter owners’ view
that war prevailed between the company and the union. There
could be no compromise. Grant himself declared that he and his
colleagues were “in the fight and will be there at the finish.
What is the use of giving in?”

Both sides then maneuvered for advantage, but ASARCO had
the upper hand. The walkout idled 775 men, a good portion of
whom set up picket lines around the Grant and Globe plants. On
July 7, four days after the strike began, Guiterman obtained an
injunction that prohibited picketing by the Mill and Smelter-

workers local as well as by the parent Western Federation of

Miners, the American Labor Union, the Denver Trades and
Labor Assembly, and the Colorado State Federation of Labor.
This injunction also accused the union officers of conspiring to
thwart operations of the smelters. Simultaneously, Denver’s
ultraconservative, antiunion Citizens’ Protective Alliance of-
fered to help prosecute “lawbreakers”—meaning strikers—and
recruit nonunion workers. ~

Maneuvering extended far beyond Denver. Even though the
firm had closed several of its Colorado smelters, it still had
excess capacity. To outflank the strikers, traffic directors di-
verted ore shipments destined for Denver to plants in Leadville,
Pueblo, and Durango. Once the unionists realized that the con-
tinued operation of these smelters jeopardized the strike, they
dispatched representatives to persuade fellow workers to join
the stoppage. But ASARCO’s managers countered this move by
convincing other employees to remain on the job and abide by
the decision reached in Denver. Citizens’ alliances also harassed
union organizers and drove them out of town. The Western
Federation of Miners managed to stage a sympathy strike in
Cripple Creek, and two-thirds of the work force temporarily
shut down the Durango smelter, but these events had little
influence on the situation in Denver.

Guiterman put greater pressure on the strikers during the
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tense summer months. Two weeks after the walkout began, he
reopened the Globe works with twenty-five nonunion men pro-
tected by the Denver police. Later he tried to import strike-
breakers, an effort that failed. Then came a draconian move.
The firm announced that it had decided to close the Grant
smelter permanently in conjunction with its desire to stream-
line operations and phase out obsolescent plants. This may have
been true, but it struck a hard blow at the strikers, for in one
swift stroke ASARCO had eliminated 475 jobs. The Globe works
had only 300 positions.

Yet the strike continued. Summer gave way to fall, and fall
dragged on into winter—a long time to be out of work—and time
was on ASARCO's side. As the unionists exhausted their re-
sources, some reapplied for jobs. By November Guiterman had
four smelting units back in blast at the Globe plant. Operations
soon returned to normal, and the walkout withered away. Only
bitterness remained.23

By the end of 1903 the American Smelting and Refining
Company had sharply altered the complexion of the reduction
industry in Colorado. The firm had consolidated its operations
at the Arkansas Valley, Eilers, Pueblo, Globe, and Durango
works. Gone from the business in the span of four years were the
Grant, Philadelphia, and Bi-Metallic plants that had been im-
portant in western ore reduction for nearly two decades.
ASARCO had only two rivals of any consequence: the old Boston
and Colorado Smelting Company and the new Ohio and Col-
orado Smelting Company.

Yet even now ASARCO’s ore buyers could not find enough
mineral to keep all the furnaces in blast. The firm offered to pass
at least a portion of its lower reduction costs on to mining
enterprises, but this failed to stimulate production. The state’s
output remained high, but the shipments of relatively high-
grade ores able to pay the cost of transportation and reduction
by the smelting process were on the decline. Newer technologies
like ore flotation and cyanidation were coming into their own as
the best ways for treating low-grade mineral. These trends
became ever more pronounced in the next few years.?4

Meanwhile, as the Colorade department consolidated opera-
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tions, contended with labor unions, and tried to increase ore
production, ASARCO received a threat to its prosperity, if not
survival, from another quarter. Early in 1903 Charles Sweeny,
a controversial promoter, mineowner, and entrepreneur in the
Coeur d’Alene, conceived the idea of uniting the major mining
companies of northern Idaho into a single enterprise. Such a
combination had much to recommend it, for this hypothetical
corporation might deal firmly with the truculent Western Fed-
eration of Miners and might negotiate a far more lucrative
reduction contract with the American Smelting and Refining
Company. Sweeny did not have enough money to undertake
such a venture, but he thought the man who did was John D.
Rockefeller, the best-known businessman in America. Not only
did the oil magnate have what seemed to Sweeny unlimited
financial resources, but, more important, everyone in the
Northwest knew that Rockefeller had invested heavily in the
minerals industry. Sweeny logically assumed that he might be
interested in the scheme.25

Early in 1903 Sweeny traveled to New York. He had hopes of
persuading Rockefeller to finance the combination, but he was
never to see him. Instead, it took Sweeny about two weeks to
obtain an appointment with Frederick T. Gates, Rockefeller’s
lieutenant in charge of all investments in the Pacific Northwest;
and it was to Gates, a Baptist minister turned businessman,
that Sweeny outlined his plan. Gates found the scheme attrac-
tive, and so did John D. Rockefeller, Jr., who was taking over
many of his father’s business interests. After talks with the
persuasive Sweeny, they recommended that Rockefeller finance
the combination.

But John D. Rockefeller was opposed, and for good reason. In
the early 1890s the investment banking house of Colby, Hoyt &
Company had persuaded him to purchase large blocks of stock in
several mining companies owning claims at Monte Cristo,
Washington. To integrate operations, Rockefeller had financed
the construction of a concentrator in the mining town, a railroad
from there to tidewater, and a smelter outside the city of
Everett. Unfortunately, the mining engineer who assessed the
Monte Cristo properties had made an egregious error. The veins
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pinched out a short distance below the surface, and the mines
proved nearly worthless. Nothing except red ink flowed into the
Rockefeller offices in New York. By the time Sweeny appeared
in 1903, Rockefeller had written off more than $850,000 in
losses. He was understandably reluctant when his son and
Gates relayed the details of Sweeny’s plan, which called for the
investment of several million dollars.28

Despite this reluctance, Gates and the younger Rockefeller
were convinced that Sweeny’s design would solve the problems
in Washington. The Coeur d’Alene mines were great producers,
their ores might make the Everett smelter profitable for the first
time, and at the least the proposed corporation would take over
the smelter, the concentrator, and the dreadful mines at Monte
Cristo. At last Gates and the younger Rockefeller persuaded the
oil magnate to finance the combination, but only on condition
that other prominent businessmen would invest as well, the
most prominent of these being George J. Gould, who controlled
the Rio Grande Railroad and who would be expected to give the
new enterprise favorable freight rates. Gould consented.??

Once the senior Rockefeller gave his reluctant assent, events
moved forward. Supplementing his own network of connections
with capital from Rockefeller, Sweeny purchased options on the
Standard, Mammoth, and Empire State-Idaho mining com-
panies. Simultaneously, Gates and the younger Rockefeller or-
ganized the Federal Mining and Smelting Company. On July
24,1903, this firm obtained a perpetual charter from the state of
Delaware. Preparations continued over the summer, then in
September Federal took possession of every important mine in
the Coeur d’Alene except the famous Bunker Hill & Sullivan.
Sweeny emerged as president of the combine, but the real con-
trol lay in the hands of the Rockefeller group.

Daniel Guggenheim and his associates at ASARCO viewed
the formation of Federal as ominous. They realized that by
controlling more than half the known reserves of Idaho, Federal
could demand a far more lucrative smelting contract than could
its predecessors. Yet this was the least of their worries. Far more
unnerving was the sudden appearance of rumors that Sweeny
and the Rockefellers were about to enter the reduction industry
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on a grand scale. This was a virtual death threat to ASARCO,
because its plants in Colorado, Utah, and other states depended
to a great extent upon the Coeur &’Alene for lead essential in
smelting dry ores. Federal's smelter at Everett was a rival of
little consequence—small, isolated, undercapitalized—but if
Sweeny and his financial supporters integrated their operations
forward into ore reduction, as was suggested by the firm’s name,
ASARCO might well be doomed. And Nash, Grant, Eilers, and
the Guggenheims all knew 1t.28

In this portentous situation Daniel Guggenheim and his as-
sociates had to deal with the Rockefeller group—or so they
thought. During the summer Guggenheim and other corporate
officials had “accidentally” met Sweeny on the streets of New
York to sound out his intentions. Yet these men were no fools.
They perceived that the real power lay in the hands of Gates and
the younger Rockefeller. Daniel Guggenheim arranged a series
of appointments with Rockefeller’s son. The truth was that John
D. Rockefeller had no intention of entering the reduction indus-
try; infact, he had consented to support Federal largely to create
a vehicle with which to extricate himself from a business in
which he had lost hundreds of thousands of dollars. But the men
of ASARCO could not know this. John D. Rockefeller, Jr., drove
a hard bargain. He and Guggenheim negotiated a five-year
contract by which ASARCO granted Federal a lucrative smelt-
ing rate, placed no restrictions on production, routed the ores
over railroads controlled by Gould, and leased the Everett
works, which the “trust” soon purchased outright under the
terms of the agreement. In return, the Guggenheims bound
themselves not to purchase any mines in the Coeur d’Alene—
meaning the Bunker Hill & Sullivan-—for another two years.2®

This arrangement proved satisfactory for a time. Sweeny
shipped huge tonnages of mineral, which provided ASARCO’s
smelters in Colorado, Utah, and elsewhere with the lead essen-
tial in working dry ores. Yet the situation continued to worry
ASARCO because the Rockefellers might yet take Federal into
the reduction industry. Rumors circulated to this effect, and
Sweeny talked openly about plans to do so. Scarcely anyone
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knew that the Rockefellers had no intention of pursuing such a
project.

In light of the unconfirmed reports, Daniel Guggenheim once
again initiated talks with John D. Rockefeller, Jr., this time
with an eye to acquiring control of Federal. As the negotiations
proceeded early in 1905, both parties began buying the com-
pany’s common shares, which had been listed on the New York
Stock Exchange. This competition, coupled with a general up-
trend in the market, drove the price of Federal’s common stock
to new heights, but in the quest for control the Rockefellers had
the advantage. By February 1905 they garnered an absolute
majority. Then came the climax to the struggle. In a final round
of talks with John D. Rockefeller, Jr., Daniel Guggenheim
agreed to pay $120 a share, or about $3,300,000, for the nearly
27,500 shares held by the Rockefeller group. Yet Guggenheim
did not have this much cash on hand; so in the final transaction
the oil magnate decided to accept $1,300,000 in cash and lend
the smelterman the remainder. On March 16, 1905, Charles
Sweeny delivered 28,105 shares of Federal’s common stock to
Guggenheim in return for $3,372,600, of which Rockefeller re-
ceived $2,200,600.3°

ASARCO, however, did not take direct control of Federal.
A short time before Daniel Guggenheim consummated the
agreement with the Rockefellers, he and his associates or-
ganized a subsidiary corporation known as the American Smel-
ters Exploration Company, which had a life span of only three
weeks before it was reorganized as the American Smelters Se-
curities Company. This enterprise took possession of Federal.
Sweeny continued as president because the Guggenheims
thought he was a good mining man, but as before the real control
lay in New York—only now it resided in ASARCO’s offices at
120 Broadway. o

Once they took possession of Federal, the Guggenheims
moved to assure ASARCO of complete supremacy in the Coeur
d’Alene. This meant controlling the production of the Bunker
Hill & Sullivan Company, the only major firm in northern Idaho
beyond Federal’s domain. After winding up his talks with the
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Rockefellers, Daniel Guggenheim turned his skills in negotia-
tion here, and soon ASARCO signed a twenty-five-year contract
with the Bunker Hill & Sullivan, thus heading off potential
competitors and insuring its smelters of adequate supplies of
high-grade lead ores for years to come.3? :

Having secured their northern flank, Guggenheim and his
associates used the Securities Company to extend ASARCO’s
control over the mining and smelting industries. Even as Daniel
Guggenheim negotiated for the acquisition of Federal, he and
his colleagues employed Bernard Baruch, then known as a
shrewd Wall Street investor, to purchase the controlling inter-
est in two other reduction firms, the Tacoma Smelting and
Refining Company of Washington and the Selby Smelting and
Lead Company of California. Not only did the Securities enter-
prise take over these corporations, it also purchased the major-
ity interest in the Guggenheim Exploration Company, whose
subsidiary, the Western Mining Company, controlled the Ute,
Ulay, Auric, and Silver King mines in the San Juan country, the
A. Y. Minnie, Adams, Maid of Erin, and Wolftone properties in
Leadville, and even more valuable ore deposits in Mexico.32

During these turbulent years the old Arkansas Valley works
deep in the Rocky Mountains, ten thousand feet above sea level,
emerged as ASARCO’s most important smelter in Colorado.
Even before the Guggenheims brought their capital and exper-
tise into the firm, Nash and the original management had in-
creased the plant’s ability to process the ever-lower grades of
mineral coming from mines in the high country. Late in 1900
the company appropriated a sum estimated at $325,000 to in-
stall additional roasting and smelting units. The task of making
the improvements fell to Julius Rodman, who replaced Joseph
H. Weddle as manager about this time. When completed, the
new furnaces gave the plant a capacity of about one thousand
tons daily.33

Once the Guggenheims entered ASARCO, they kept the AV
works running at full capacity, although there were changes in
personnel and practices. Rodman’s tenure at the smelter was
short. When he left to assume a position with the Western
Mining Company, the firm replaced him with William B.

.
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McDonald. Like his predecessor, McDonald proved resourceful
in operating the plant, but like other smeltermen past and
future he found himself unable to overcome dissatisfaction in
the mining community, this time created when higher levels of
management notified shippers in Leadville that in the future
the smelter assays would prevail on all ore consignments unless
there were huge discrepancies in determinations. In this case
McDonald would send ore samples to Denver for the decision of
an umpire. Some producers like the important Ibex Mining
Company thought this arbitrary—a consequence of monopoly
—and they ceased operation in protest. One mineowner com-
plained that ASARCO’s new system nearly always meant a
judgment in the smelter’s favor. Such protestations, however,
were always temporary—no profits came from shuttered
mines—and the AV works continued its steady reduction of a
thousand tons daily despite the grumblings of the mining indus-
try.34 .

Like these shutdowns, the bitter strike at the Denver smel-
ters in 1903 had little real effect on McDonald’s operations.
Union representatives arrived in Leadville to persuade workers
at the AV plant to join the walkout, but those efforts failed.
McDonald kept the works operating at capacity throughout the
dispute. Guiterman and the traffic managers rerouted some ore
shipments to Leadville, and after a time this did create some
aberration in McDonald’s plans. By September, sulfide ship-
ments had grown so heavy that ore cars choked the plant’s
railroad facilities, forcing McDonald to decline further con-
signments, which in turn compelled several mines to close.?s

Even after smelting operations returned to normal,

" McDonald still had problems with excess sulfides. During the

winter of 1904, he had to slow operations when silicious ores
sent to be mixed with sulfides happened to freeze aboard rail-
road cars because of a labor scarcity that some attributed to the
firm’s low wages. A few months later an accident at the plant’s
power source compelled McDonald to curtail work at the sulfide
mill. Soon the ore bins overflowed with fifteen thousand tons of
mineral. McDonald asked the Ibex, Yak, Iron Silver, and other
large producers to restrict their output, but they kept right on
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shipping according to contract. Then Guiterman took to his pen.
He pointed out to one mineowner—dJohn Campion of the Ibex—
that such huge consignments were causing the AV works to
incur “extraordinary expenses” that narrowed profit margins.
Would the mine restrict its output? But Guiterman’s pleas
aroused no more sympathy than McDonald’s. Men like Campion
enjoyed ASARCO’s plight and went right on shipping. To com-
pound the problem, McDonald had to contend with a strike by
wheelers and weighers who wanted an eight-hour day, but the
walkout ended quickly with the twelve-hour shift intact, 36
Soon the Guggenheims and their associates decided to in-
crease the capacity of the AV works, a decision prompted largely
by the rising production of low-grade sulfide ores in Leadville. In
the fall of 1905 the firm appropriated enough capital for
McDonald to erect two more blast furnaces and enlarge several
others. Then came new technology. During the winter the men
of ASARCO installed the Huntington-Heberlein process,
another European development to which the enterprise had
purchased the exclusive patent rights in the United States and
Mexico. This method involved a form of blast roasting that
lowered the cost of preparing suifides for smelting. To make
room for the new system, McDonald had to dismantle several old
roasters. Qutput fell for a time, but by the spring of 1906 the
works had a capacity of 1,400 tons daily, or about 500,000 tons
yearly,37
These additions notwithstanding, McDonald still found him-
self deluged by sulfides. In spite of declining production here
and there, Leadville and other mining camps sent huge ton-
nages to the Arkansas Valley works, and McDonald could
never find enough silicious ores to mix with them in preparing
furnaces charges. In May 1906 many employees left to find
more lucrative work in Utah and Idaho, and ores piled up more
rapidly than McDonald could have them smelted. This
prompted Guiterman to write another round of letters asking
ASARCO’s “friends, the large shippers” to restrict their output
because of the “frightful accumulation” of sulfides. Adding to
this, he said, the railroads were hounding the firm to unload its
ore cars. Yet the “friends” kept shipping according to contract,
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and the situation grew worse. By July nearly one-third of the
work force had departed, and McDonald had to take several
furnaces out of blast and run at three-quarters capacity.®®

This situation continued into 1907. In January Guiterman
reluctantly diverted some shipments to the Globe smelter in
Denver, but the ores were so low in grade that they barely paid
the freight tariff. This effort notwithstanding, McDonald still
found himself unable to process the huge quantities of mineral
shipped to the AV works for reduction. As a result the railroads
charged the company $14,000 in penalty fees for failing to un-
load ore cars. When the difficulty persisted, Guiterman cut off
the small shippers entirely, and several mines had to close
because they had no other market than the Arkansas Valley
smelter.3®

Yet the problem of excess ores ended later that year. A new
financial crisis that gripped the nation contributed to sharp
declines in the prices of silver, lead, copper, and zinc. ASARCO
met the situation by reducing its own returns on mineral, and
many producers had to shut down because they could not oper-
ate profitably. Even when metal values rose two years later in
1909 and 1910, many potential shippers remained closed, par-
ticularly the smaller outfits that could not benefit from
economies of scale in ore production. Leadville was at last on the
wane as a mining camp, and after 1907 the Arkansas Valley
smelter rarely worked at full capacity.*®

The Globe plant, meanwhile, pursued a somewhat different
course. After the long strike of 1903 it resumed operations as
ASARCO’s only smelter in the city of Denver. As before, it
competed with the Argo smelter in the Clear Creek ore markets,
drew other mineral from the central Rockies, tapped Cripple
Creek for silicious ores, and reached across the continent for its
remaining materials. And as before, it got its essential supplies
of lead from mines in the Coeur d’Alene, a situation made easier
once ASARCO took control of the Federal Mining and Smelting
Company. By 1906 the Globe works, now under the manage-
ment of Frederick Roeser, turned out 1,800 tons of bullion
and another 200 tons of lead-copper matte monthly. And, what
was more, the plant had the lowest smelting costs of any in
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ASARCO’s empire. These expenses became even less when the
firm installed the Huntington-Heberlein process a few years
later.

Yet, if smelting operations remained essentially the same,
refining changed to a remarkable degree. The Globe had its own
separating plant, the one built by Dennis Sheedy and Malvern
W. Iles back in the early 1890s, but in the reorganization that
followed the creation of ASARCO, Grant and his associates
decided to phase out the refinery and send the bullion to Omaha
for further working. The buildings remained, however, and
after Guiterman became head of the Colorado department, he
had new equipment installed so that the works could recover
cadmium, thallium, and indium compounds captured in the bag
houses used in all the firm’s smelters.4?

After 1907 the Guggenheims, Guiterman, and the other man-
agers of ASARCO found themselves in an altered position vis-
a-vis their Colorado smelters. The gross ore production of the
high country remained steady, but the quantity of silver and
lead in every ton declined sharply, as did the market value of the
two metals. Over the next few years mining companies like the
Ibex and Yak increased their output of complex zinc ores, keep-
ing that industry alive and masking the decline of the more
traditional elements. To process blende and other forms of zinc-
bearing rock, rival enterprises erected plants in Oklahoma,
Kansas, Texas, Illinois, and other states. All these works
shipped large amounts of silver-copper-lead compounds back to
ASARCO's smelters in Colorado for reduction, but the altered
supplies of ore and new technologies for handling low-grade
minerals changed the role of the smelting industry.42

In the years that followed the recession of 1907 and 1908,
ASARCO’s plants in Colorado rarely operated at capacity. The
Globe smelter used about three or four of its seven blast fur-
naces, and the company lowered its wage scale in an effort to
maintain profit margins. This led to short-lived strikes in 1910
and 1913 as the employees tried unsuccessfully to regain what
they had lost. In Pueblo the enterprise closed the old Eilers plant
in 1908, twenty-five years after the famous smelterman and his
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colleagues had broken ground. This left only the old works built
by Mather and Geist in Pueblo, but in spite of the sharply
decreased capacity the smelter rarely employed more than three
or four of its smelting units. The Durango plant cut back to one
furnace. The Arkansas Valley works maintained the largest
capacity of any Colorado smelter, but rarely did the plant have
more than five units in blast—half of those available. Even the
high metals prices created by World War I failed to resuscitate
the industry. Other firms with different technology received
what benefits the conflict created.4®

The Guggenheims and their associates could do little to pre-
vent the collapse of ASARCO’s ore markets. In July 1908
Guiterman wrote one mineowner that “for the first time in the
smelting business I feel myself kind of groping in the dark.” A
year and a half later George E. Collins, another mining man,
observed that one looked in vain for signs of prosperity, present
or prospective, in the industry. He knew that ASARCO and its
few remaining rivals needed new mining districts to provide
additional supplies of ore, but he saw little chance of this hap-
pening. Prospecting was not energetic.*

As Denver saw its smelting industry collapse, the Chamber of
Commerce appointed a special committee headed by Guiterman
to investigate the decline and recommend measures to reverse
the trend. In November 1910 he filed his report—not a propi-
tious one. Not surprisingly, he reviewed the steady decreases in
milling and smelting charges made over the years. Then he
concluded with “disheartening disappointment” that lower re-
duction costs had not stemmed the decline of the mining busi-
ness. Prospecting had nearly ceased, and, what was worse, the
ore bodies that had sustained the minerals industry for decades
were now virtually exhausted.*®

By the onset of World War I nearly all the men who had
guided the industry had passed from the scene. Malvern W. Iles
had died in 1900; Edwin Harrison in 1902; August R. Meyer,
Edward W. Nash, and Meyer Guggenheim in 1905; James B.
Grant in 1911; and Benjamin Guggenheim in 1912. Edward R.
Holden and Alfred W. Geist had vanished. Anton Eilers and
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Franz Fohr had retired in the East, August H. Raht in San
Francisco, and Otto H. Hahn in Germany, but they would all
die before the guns of World War I grew silent. Only Daniel
Guggenheim and his surviving brothers, members of a younger
generation, remained. They controlled the remnant of
ASARCO’s Colorado empire from their offices in New York.
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Chapter 10
“Groping in the Dark”

FRANKLIN GUITERMAN MAY HAVE VIEWED THE SMELTING
industry with “disheartening disappointment” when he sur-
veyed the field in 1910, but the same sentiments must have been
felt in other quarters well before then. The early twentieth
century brought even more challenging times to an already
hard-pressed business. Yet the few remaining independents
kept on working at least for a time, while new entrepreneurs
still saw—or thought they saw-—potential profits in reducing
the lower and lower grades of ore coming from the high country
mines.

In the early years of the century Crawford Hill became the
chief architect in shaping the destiny of the Boston and Colorado
Smelting Company, the state’s oldest reduction firm. He had
assumed an ever larger role in decision-making during his
father’s last illness, but he had never held an official position in
the corporate structure. Once he took over full responsibility for
western operations, he immediately sought to clarify his role in
management. In letters to company officers in Boston he
suggested that the board appoint him resident director, partly
on the grounds that the firm was a Coloradg corporation even
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though most of its stockholders lived in New England. This
recommendation met with a favorable response, and the board
named him to the position, much to Hill’s satisfaction.?

Then came another question. Sometime during the nineties
Nathaniel P. Hill had lent the corporation $275,000 for im-
provements to the Argo works. He had not insisted upon a
formal schedule for repayment of principal and interest, largely
because he had known the officers and directors for many years.
Convinced of their friendship and integrity, he had been content
to accept checks in varying amounts from time to time.

This arrangement, however, was not acceptable to Crawford
Hill. He saw the president, Costello Converse, and other corpo-
rate officials in Boston primarily as business associates, not as
friends of long standing. Thus he wanted the enterprise to estab-
lish a specific timetable by which it would repay this large debt
to the family, and to this end he wrote George D. Edmands, the
treasurer, that the Hills wanted quarterly interest paid on the
outstanding notes. The question of money proved harder to
resolve than the question of resident director, but after a year of
proposals and counterproposals the Boston and Colorado firm
agreed to exchange the Hills’ outstanding notes for a new issue
that carried annual interest of 4 percent paid quarterly.?

The death of Nathaniel P. Hill was a significant hour in the
venture’s evolution, but another of equal importance came in
July 1901 when Richard Pearce resigned as manager of the
Argo works. After nearly thirty years in the company’s service
this had been a hard choice, and Crawford Hill found the Cor-
nishman “very unsettled” over his decision to terminate so long
an association. Yet Pearce was now in his sixty-third year, the
prospects of the firm appeared cloudy, and he may well have
seen 1901 as a good time to make the inevitable severance.

Yet if Pearce saw this as a good time for him to retire, com-
pany officials in Boston did not. They delayed action on his
resignation for several months. The reason was simple. Trou-
bled over the firm’s declining prosperity, Converse and others in
the eastern management were beginning to question the integ-
rity of the western staff. Pearce’s retirement looked suspicious.
In November, after an unseemly period of inaction, Hill finally
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urged Converse to have the board of directors adopt “very strong
resolutions of deep regret” over the Cornishman’s departure.
Prodding brought results. The directors finally passed a resolu-
tion expressing their gratitude to Pearce, while both Converse
and Moses P. White, the corporate secretary, wrote personal
letters to the retiring manager. Whether Pearce ever learned
about the flurry of suspicion is a matter of conjecture, but it was
unfortunate that such suggestions marred the exit of a man who
had long played so large a role in the firm’s success.?

Despite his long years of residence in the United States,
Pearce had never acquired American citizenship, and early in
1902 he returned to Great Britain. He intended to spend his
remaining years in retirement, but hisreputation in metallurgy
brought an end to these plans. Soon after his return a smelting
enterprise lured him into managing a plant in Liverpool. He
also received an offer to stand for Parliament, although this
opportunity he declined. Pearce worked several more years in
Liverpool, then retired and moved to London. Here he lived out
his last years, dying in 1927 a few months before his eighty-
eighth birthday.*

Inthe meantime, as Pearce concluded his association with the
Boston and Colorado Company, Hill perceived that the firm had
entered a new economic environment. ASARCO, of course, was
a strong competitor, stronger than anyone the enterprise had
yet encountered, but this was only one dimension to the new
scenario. What held ever greater portent was the steadily erod-
ing production of mines on the forks of Clear Creek, the smel-
ter’s chief market. Hill realized that the decline foreshadowed
an end to the prosperity of the firm. In this light he and the
eastern management concluded that it might be best to sell the
Argo works before profits turned into losses.

This decision prompted talks with the American Smelting
and Refining Company. In the summer of 1901 Converse and his
eastern associates approached ASARCO and negotiations en-
sued, but the two sides failed to reach agreement, if indeed they
ever bargained seriously. Hope for a sale appeared gone, but in
November, months after talks in the East had come to a fruitless
end, Hill reported that the Guggenheims’ manager in Denver
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had mentioned informally that he wished to inspect the Argo
works and examine the books. Hill did not name the man, but he
was probably either James B. Grant or Franklin Guiterman.
Hill was rather surprised. He finally resolved to give this person
a tour of the smelter and provide him with data on reduction
costs, dividends, and ores on hand, but he would not divulge any
details of the processes. Such plans, however, proved unneces-
sary, for the Guggenheims never sent a representative to Argo.
By January Hill had concluded that it would be unwise to
approach ASARCO again.’

While all this was going on, Harold V. Pearce took over as
manager of the Argo smelter. He was the natural choice, since
he had worked in the plant for some years and knew every
aspect of its operation. Pearce assumed his position in July
1901, but Hill could not persuade the eastern management to
give the new manager an official appointment until November,
probably because of the negotiations with ASARCO. Once the
designation came through, Hill asked Converse to give Pearce
an annual salary of $5,000 as well as 5 percent of the profits.¢

Yet if Pearce expected to supplement his pay from profit
sharing he was to be disappointed, for the firm’s economic posi-
tion deteriorated in the fall of 1901. In October Hill warned
officials in Boston that profits were dependent upon stability in
the price of copper, and he feared that the metal’s value might
decline as much as four cents a pound. In this case the enterprise
stood to lose about $88,000. Hill was apparently aware of an
impending struggle between the independent producers and the
Amalgamated Copper Company, which was about to make an
effort to seize control of the market by selling its huge stocks to
depress the price and force other enterprises to come to terms.
Hill thought that any fall in prices would be temporary and that
once Amalgamated and its rivals resolved the struggle they
would curtail output and raise the value even above previous
levels.

While Hill's views offered solace for the long run, they did
little to bring relief during the winter. As the value of copper
declined, producers of ore and matte held back shipments to
Denver in hope of realizing higher returns later. Fewer con-
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signments, however, created problems at the smelter, for the
metal was essential in the Argo process. With supplies of copper
running short, Pearce and Hill decided to recycle what stocks
they had on hand so that they could continue working gold and
silver ores. But this decision coupled with the low price brought
on the loss Hill had predicted.”

This combination of events—Pearce’s unexpected resigna-
tion, the failure of talks with ASARCQO, and Hill’s predictions of
a loss—created suspicion in Boston. In a letter to Hill, Converse
questioned the integrity of the western management and
suggested an examination of the books to determine if there had
been any chicanery. Hill took exception to this. He declared that
there was “no question for any concern about the honesty” of the
Argo personnel. His uncle, Jesse D. Hale, controlled the local
checking account and the Pearces handled all the company
drafts. Hill’s assurances caused the problem to pass over for the
time, but the suggestion of corruption surfaced again in a later
year.? ’ '

Hill had forestalled the question of integrity, but he had no
such luck in handling the scarcity of copper-bearing ores; they
remained in short supply even though the price of copper rose in
1902, just as he had predicted. The sale of the Butte enterprise
had already eliminated Montana as a dependable source of
mineral, and smelter construction in other towns had cut off
additional markets. And now ASARCO electrolytically refined
the matte produced in its own blast furnaces. This not only
removed another source of base metal but also did away with
still another lucrative portion of Argo’s business. In reflecting
on the problem in later years, Harold V. Pearce said that it was
not until the abundant supplies of copper vanished early in the
century that the company came to realize just how valuable the
metal was in smelting ores.?

In addition to the dearth of copper, Hill and Pearce found
themselves confronted with shortages of good grades of smelting
rock, for the mines of Clear Creek and Gilpin counties, always
the largest sources of ore, were at last beginning to play out.
Like J. B. Grant and Franklin Guiterman of ASARCO, Hill and
Pearce tried to stimulate more energetic development by in-
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creasing returns as market conditions permitted, and on occa-
sion they met with producers to negotiate special reduction
rates. The opening of the so-called Moffat Road—the Denver,
Northwestern & Pacific Railway—lowered some transportation
costs, but neither lower smelting fees nor reduced freight tariffs
could reverse the decline in the fortunes of the traditional min-
erals industry.0

Despite the gloomy trend, Pearce and his assistant, F. C.
Knight, continued to initiate technical changes that lowered
reduction costs still further. For one thing, they devised a
method to calculate the precise amounts of gold, silver, and
copper lost in reduction so that they could determine which
slags might be profitably resmelted. For another, they de-
veloped a skimming technique to collect a very low grade of
matte that in more prosperous days had been discarded. This
innovation also halved the nurmber of men required to remove
slag from the reverberatory furnaces.!

Bad luck also accelerated Argo’s decline. On the night of
September 7, 1906, a blaze broke out in the refinery. Firemen
brought the conflagration under control before it engulfed the
entire plant, but the refinery was a total loss. Hill telegraphed
word of the disaster to Boston, and Converse called an
emergency meeting of the directors to consider what alterna-
tives were available. Finally, the board decided to accept Hill’s
advice not to rebuild on the grounds that the firm had little
prospect of making money with the old process, which was now
obsolescent. Instead, Converse and his colleagues resolved to
sell the furnace product to ASARCO. Over the next few years
Pearce shipped the smelter’s production to Omaha.?

The decision to sell matte to ASARCO eliminated the
rationale for keeping Richard Pearce’s method a corporate “se-

cret.” The scientific community had long speculated on the de- - -

tails of the process, and now with the refinery gone to rubble
Rossiter Raymond dispatched a letter to Harold V. Pearce ask-
ing him to reveal the procedures. Both Hill and Pearce thought
this a good idea, and the directors concurred. Having secured
official approval, Pearce drew on his father’s notes and wrote an
article that Raymond had published in the Transactions of the
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American Institute of Mining Engineers. It contained the details
Richard Pearce had been unable to discuss in his presidential
address to the society nearly twenty years before.!®

Three years after the great fire that destroyed the refinery,
the declining fortunes of the company brought on a serious
discussion of liguidation. Talk surfaced at the annual meeting
held at Argoin April 1909. Hill and others pointed out that since
1900 five years of profitable operations had been more than
offset by four years of deficits that had left the firm with a net
loss of $60,000. In light of the unpropitious outlook for the
minerals industry, as well as the continued inability of the
smelter to get adequate supplies of ore, the directors authorized
Hill to reduce operations to the lowest possible level and dis-
charge all unnecessary workers. Hill and his associates, how-
ever, were still unwilling to make the decision to dissolve the
corporation, although events were obviously moving in that
direction,

The debate over the company’s future came to a climax that
summer. In the course of his vacation Hill worried about finan-
cial problems and the question of restoring profitability. When
he returned to his Denver offices in August, he suggested to
officials in Boston that the enterprise be dissolved. Converse
agreed. He instructed Hill to convert everything possible into
cash and to purchase only those ores necessary to process what
already lay on the smelter grounds. While Hill sought legal
counsel about the procedures for liquidating a Colorado corpora-
tion, Converse called a special meeting of the directors to con-
sider the matter formally, although there was no question about
the outcome. The board assented. On September 20, Converse
sent all stockholders a letter reviewing the financial condition of
the firm and noting its gloomy prospects. He enclosed proxies
and urged each shareholder to sign and return them so as to
empower the directors to vote for dissolution at a special meet-
ing scheduled for early November. The response in favor of
winding up the enterprise proved overwhelming, and the direc-
tors set November 2 as the day for the stockholders to consider
the question.!4

Shortly before the meeting, legal technicalities—ostensibly—




262 ORES TC METALS

led to Converse’s resignation as the company president. Under
Colorado law the chief executive of a corporation about to be
dissolved had to swear under oath that nefarious activities had
not been the cause of the firm’s demise. Converse was amenable
to signing an affidavit about matters within his personal knowl-
edge in Boston, but he was reluctant to sign the required docu-
ment on the grounds that he was unfamiliar with daily opera-
tions at Argo. Converse must still have suspected the western
management of financial deception. He volunteered to resign as
president if Hill would assume the office and the concomitant
responsibilities. When the resident director agreed, he was
elected on November 1. And so, on the day before the stockhold-
ers met to vote on dissolution, a member of the Hill family, chief
architects of the firm’s destiny for more than four decades,
became president of the company.!s

All that now remained were the formalities. On November 2,
1909, Hill, Jesse D. Hale, and several associates gathered in the
offices at Argo. Holding proxies on behalf of 92 percent of the
stockholders, they voted to dissolve the corporation. Later that
month Hill filed the official papers with the state of Colorado,
and the decision became final on January 13, 1910. Operations
at Argo continued for another two months until Saint Patrick’s
Day, March 17, when Hill’s workers extinguished the fire in the
last reverberatory furnace. After forty-three years in the busi-
ness, the Boston and Colorado Smelting Company had processed
its last ton of ore.1€

The fires may have been out, but it took Hill and his succes-
sors another forty years to liquidate the firm’s assets. At the
start the trustees sold some of the houses surrounding the smel-
ter to former employees. Firms in the metropolitan area pur-
chased some machinery. The rest went for scrap. Wreckers
demolished the furnaces, and Hill and Hale sold what slag
remained to the Globe smelter and other plants for reprocessing.
The Colorado & Southern Railway—the old Colorado Central
line—bought several tracts of land. By 1921 all that remained of
the Argo works was an empty office building with broken win-
dowpanes, a ghostly reminder of the company’s glory.

The trustees sold the remaining real estate in Denver very
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slowly. Land values collapsed in the economic recession that
followed World War I, and they remained low throughout the
twenties and thirties and into the forties. Hill and his successors
decided to hold onto the property rather than sell in such an
environment. Not until after World War 11, long after Hill and
Converse had died, did prices rise to the point where a new
generation of trustees decided to sell the land to individuals,
new firms, and the Public Service Company of Colorade. In May
1950 a Denver law firm mailed a fourth and final liquidation
dividend to the descendants of the original stockholders, sent a
last official report to the district court, and made the unfortu-
nate decision to have the company papers burned.?

Despite the problems confronting the mining industry during
the late nineteenth and early twentieth centuries, another gen-
eration of entrepreneurs turned their attention toward pyritic
smelting. This process had had its inception in the late 1880s
and was applied early at Leadville with the formation of the old
Bi-Metallic Smelting Company of Smith, Moffat, and Ballou.
The company had some success, although the method failed to
live up to expectations. Nonetheless, the technique had the
potential of reducing profitably the vast quantities of low-grade
mineral bearing silver, gold, copper, and iron. The process had
particular appeal to owners of isolated mines because the smelt-
ing yielded a matte that could be shipped to refineries, whereas
the ores themselves were so poor that they could not otherwise
be mined, shipped, roasted, and reduced.

Except for the Bi-Metallic works in Leadville, the best-known
pyritic smelter was the Carpenter plant in Golden. The firm that
erected the smelter came into being in September 1900 when
Joseph Berry, Frnest Le Neve Foster, and Franklin R. Car-
penter organized themselves into a body corporate as the Clear
Creek Mining and Reduction Company. They set the capitaliza-
tion at $500,000, although whether they actually invested this
amount of money cannot be determined.!®

Berry, Foster, and Carpenter were well known in mining and
smelting circles. Berry and his brother owned the Saratoga
mine and other properties near Idaho Springs. Like Meyer
Guggenheim, the Berrys wished to erect their own smelter to
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avoid the reduction-charges levied by the Globe, Grant, and
Argo smelters. Foster had earned a fine reputation as a mining
engineer who used Denver as the hub of his activities through-
out the West. Carpenter was a metallurgist long identified with
the pyritic process, most notably at Deadwood, South Dakota,
where he had operated the picturesquely named Deadwood and
Delaware Smelting Company. He also had an excellent reputa-
tion, although that astute investigator James D. Hague thought
the Deadwood facility badly managed.!®

With the Clear Creek firm organized, the Berry brothers,
Foster, and Carpenter went ahead with their plans for a new
pyritic smelter. They selected Golden as the location for the
works, since this would allow ore cars to run downgrade from
Clear Creek and Gilpin counties, a standard reason for building
in the “valley.” The enterprise purchased a tract of land bor-
dered by the Colorado & Southern Railway and let construction
contracts for a plant that would have two blast furnaces with an
aggregate capacity of more than 250 tons daily.

The company caused a stir in the Clear Creek ore markets,
and as Carpenter pushed the smelter to completion in July 1901,
its two major rivals altered their pricing schedules to meet the
competition. The Boston and Colorado enterprise took action
first, when it advanced its returns on certain classes of min-
eral.Then, as soon as Carpenter made his first purchases from
local mines, ASARCO increased its pay on shipments of low-
grade iron concentrates essential in the pyritic process. The
struggle was on.

From the outset Carpenter and his associates confronted a
host of problems. Soon after the smelter began operations, they
learned that the cast-iron water jackets on the reduction fur-
naces were defective. Carpenter had to suspend work until the
firm could install new units. When he finally resumed smelting,
he found that he could not get enough ore to run at full capacity.
The Berrys’ Saratoga mine could not produce more than a quar-
ter of what the plant required. To get additional supplies, Car-
penter eliminated his penalty on silica, increased ore prices, and
leased the Pewabic group of mines in Gilpin County, but to no
avail. More mineral was not forthcoming. As a last resort, Car-

“"Grec

penter reduced the wages of his smelte:
touched off a strike that shut down the y
1903, after little more than two years
Creek company closed indefinitely. Rur
plant had never earned a profit.2°

But if Carpenter and his associates we
was not, or at least not yet. After a y
leased to the Independent Smelting an
venture organized by three entrepre
Marcus A. Bettman, Theodore Marx,
From the name they chose, it appears t
from opposition to ASARCO, and they
$1,000,000, although this hardly repre
vested in the enterprise.

Bettman and his associates tried to
their predecessors. They remodeled the
machinery, built more railroad track, =
supply, albeit a small one. But cognizant
had ended the career of Carpenter’s g
colleagues acquired sampling agencies -
Hawk, and Boulder. They also secured 1
then put the smelter into operation in

From the outset operations went badl
development, the mines north and west
supply enough smelting rock to meet t
Argo, and Independent plants. Bettman
never get the ores they needed, and wh
curtailed shipments to Golden. After s
business, the Independent Company
Bettman tried to raise new capital in N
success. The firm went into receivership
to the Clear Creek enterprise.?!

The smelter lay idle for another five y
third group of entrepreneurs decided to
reduction. The chief figure was H. A. 1
North American Smelter and Mines Cc
sociates had worked mining properties
some time, but now they wished to int.



1arges levied by the Globe, Grant, and-

had earned a fine reputation as a mining
aver as the hub of his activities through-
r was a metallurgist long identified with
st notably at Deadwood, South Dakota,
the picturesquely named Deadwood and
mpany. He also had an excellent reputa-
ite investigator James D. Hague thought
badly managed.?
ek firm organized, the Berry brothers,
went ahead with their plans for a new
selected Golden as the location for the
d allow ore cars to run downgrade from
1 counties, a standard reason for building
aterprise purchased a tract of land bor-
% Southern Railway and let construction
at would have two blast furnaces with an
more than 250 tons daily.
1 a stir in the Clear Creek ore markets,
:d the smelter to completion in July 1901,
;ered their pricing schedules to meet the
on and Colorado enterprise took action
d its returns on certain classes of min-
arpenter made his first purchases from
increased its pay on shipments of low-
s essential in the pyritic process. The

-penter and his associates confronted a
after the smelter began operations, they
ron water jackets on the reduction fur-
;arpenter had to suspend work until the
tnits. When he finally resumed smelting,
1wt get enough ore to run at full capacity.
line could not produce more than a quar-
quired. To get additional supplies, Car-
enalty on silica, increased ore prices, and
up of mines in Gilpin County, but to no
ts not forthcoming. As a last resort, Car-

h

i b ch st e

gl | o

-
add

“Groping in the Dark” 265

penter reduced the wages of his smelter workers, but this only
touched off a strike that shut down the plant. On September 11,
1903, after little more than two years in business, the Clear
Creek company closed indefinitely. Rumors circulated that the
plant had never earned a profit.?°

But if Carpenter and his associates were through, the smelter
was not, or at least not yet. After a year-long hiatus, it was
leased to the Independent Smelting and Refining Company, a
venture organized by three entrepreneurs from Denver—

Marcus A. Bettman, Theodore Marx, and Robert S. Billings.

From the name they chose, it appears that they hoped to profit
from opposition to ASARCO, and they set the capitalization at
$1,000,000, although this hardly represented real money in-
vested in the enterprise.

Bettman and his associates tried to avoid the mistakes of
their predecessors. They remodeled the plant, purchased new
machinery, built more railroad track, and accumulated an ore
supply, albeit a small one. But cognizant that mineral shortages
had ended the career of Carpenter’s group, Bettman and his
colleagues acquired sampling agencies in Idaho Springs, Black
Hawk, and Boulder. They also secured lower freight tariffs and
then put the smelter into operation in September 1904.

From the outset operations went badly. At this stage in their
development, the mines north and west of Denver just could not
supply enough smelting rock to meet the needs of the Globe,
Argo, and Independent plants. Bettman and his associates could
never get the ores they needed, and what was more, bad roads
curtailed shipments to Golden. After scarcely nine months in
business, the Independent Company blew out its furnaces.
Bettman tried to raise new capital in New York, but he had no
success. The firm went into receivership, and the plant reverted
to the Clear Creek enterprise.??

The smelter lay idle for another five years until 1910, when a
third group of entrepreneurs decided to try their hand at pyritic
reduction. The chief figure was H. A. Reidel, president of the
North American Smelter and Mines Company. He and his as-
sociates had worked mining properties above Clear Creek for
some time, but now they wished to integrate their operations
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forward into ore processing. After taking possession of the plant,
they appropriated a reported $35,000 for renovation and im-
provements, and Reidel hired two experienced men as superin-
tendent and manager.

Like Bettman’s group, Reidel and his associates tried to en-
sure themselves of adequate ore supplies. They bought addi-
tional mines near Idaho Springs and Georgetown and had the
good fortune to acquire the contracts of another pyritic smelter
that had recently failed after a short career. Reidel’s men also
happened to discover $100,000 worth of ores abandoned on the
grounds of the old French smelter that had worked briefly in
Golden during the late 1870s. And the North American venture
had fortuitously chosen to enter the reduction industry just at
the time the Boston and Colorado firm closed its doors, thus
removing a major competitor.

In April 1910 Reidel and his associates set their first pyritic
unit in blast. They ran the works as best they could, but neither
hope nor plans nor luck could overcome the diminished produc-
tion of smelting ores from the mines above Clear Creek. After a
little more than a year in the industry, the North American firm
ceased operation late in 1911. The enterprise went into re-
ceivership when Reidel and his associates defaulted on their
bonded debt, which by then was on the order of $500,000. This
was the final attempt to run the Carpenter smelter. Some time
later wreckers demolished the plant.??

To some extent the story of Clear Creek, Independent, and
North American firms typified the experience of many enter-
Prises that erected pyritic smelters. The process appealed to
many mineowners, particularly those working low-grade ores
inrelatively isolated areas. Plants appeared at Alma, Leadville,
Florence, Robinson, Ouray, Silverton, and many other camps.
Yet these operations rarely, if ever, lived up to expectation.
Profit margins were always narrow, and most firms failed to
stimulate enough ore production to make smelting economi-
cally feasible. Except for the Bi-Metallic plant in Leadville, few
pyritic plants remained in business more than several
months.23

Despite the decline of ASARCO, the demise of the Boston and
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Colorado Company, and the failure of so many pyritic outfits,
there was one enterprise—a new one—that had a fair success
during these troubled times. This was the Ohio and Colorado
Smelting Company, which erected a plant at a key railroad
junction in the mountainous country and thus reversed the
long-term trend toward building major smelters on the plains.

The events that led to the construction of this plant began in
1897 with the formation of the New Monarch Mining Company.
The key figures were John C. Kortz and William A. Miles, both
of Cleveland, Ohio, and Timothy Goodwin, a mining man from
Leadville. They set the capitalization at $1,000,000 divided into
one million shares, most of which were exchanged for the out-
standing stock of the Australian Mining Company, the Monarch
Gold Mining Company, and other firms holding property in
Leadville. Kortz took charge as president of the venture, al-
though Goodwin directed all operations. For the next few years
the New Monarch enterprise shipped its ore production either to
local works or to the valley smelters, but Kortz and his as-
sociates found the arrangement unsatisfactory. They disliked
the idea of sharing profits with reduction firms like ASARCO.
They also had a bad experience in 1901 when the Boston Gold-
Copper Company, a short-lived pyritic smelter in Leadville,
went out of business owing them a reported $58,000 in returns.
And so during this time Kortz and his associates explored the
possibility of erecting their own reduction plant.?

The discussions led in 1901 to the formation of the Ohio and
Colorado Smelting Company, a firm composed largely of the
officers, directors, and stockholders of the mining enterprise.
Kortz became president, Miles secretary, and Goodwin general
manager, the same positions they held in the mining venture,
thus continuing the tradition of informal integration seen
throughout the reduction industry. Once they had the smelter
in operation, they intended to process the entire output of their
mines, but since these properties could furnish no more than
about a quarter of the projected smelting capacity, Kortz and his
colleagues planned to draw upon the production of mines
throughout central Colorado.

Rather than build a small plant that might prove to be a
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low-volume, high-cost operation-—and thus doomed—Kortz and
his associates drew up plans for a major smelter that could take
advantage of the economies of scale. They intended to build
twenty-five ore bins that would hold fifty thousand tons of

smelting rock. And they would erect four blast furnaces with a

capacity of six hundred tons of silver-lead mineral daily plus
another two units that could process five hundred tons of
copper-bearing ores. Kortz and his colleagues were about to
construct a plant second in size only to the Arkansas Valley
works in Leadville.

Such ambitious plans required the most careful planning, for
both the location and railroad service were crucial if the firm
was to have any chance of success. Kortz and his associates
debated the alternatives—Denver, Pueblo, and Leadville—then
decided upon Salida, a town about sixty miles south of the
carbonate camp. Salida had four railroad lines that would give
the plant ready access to metallurgical coal from Crested Butte
and ores from the San Juan, the old Monarch district, and
Leadville. Building at Salida also meant that most fuel and ore
could roll downhill to the smelter, and that transportation costs
would be far less than if they had to travel as far as Denver or
Pueblo or across the plains to Kansas City or Omaha.

Kortz and his colleagues now bent themselves to the task of
converting a paper corporation into a working industrial unit.
For the plant site, they purchased an entire mesa that faced
southwest toward the snowcapped peaks of Saguache and Chaf-
fee counties. Goodwin took the responsibility for erecting the
works in addition to managing the mines in Leadville. He hired
construction workers, signed contracts for machinery, and at-
tended to all details once construction began late in 1901. Work
continued through the hard Salida winter. By April 1902,
Goodwin’s men had completed the foundations for all major
buildings and were momentarily expecting the blast furnaces
to arrive from the Colorado Iron Works in Denver. About this
time Kortz and Goodwin decided to set July 1 as the target date
for beginning the reduction of ore to bullion, but one delay
after another crept into the plans, forcing the enterprise to
push the time ahead to fall. Finally, Goodwin activated his
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smelting units, and by November he had three furnaces in blast.
The plant drew ore supplies from many districts. The New
Monarch enterprise shipped its entire output to Salida, but, as
expected, the mineral provided only about a fourth of what the
works needed to run at capacity. Yet the firm proved itself
competitive in many markets. Goodwin obtained large ship-
ments of smelting rock from Silver Cliff, Bonanza, and Lead-
ville. Small consignments arrived from Gunnison and Hinsdale
counties. Even the old Monarch district staged a short renais-
sance once the smelter opened. Mines in Colorado provided the
bulk of the mineral, but they could no longer provide the lead
essential in the reduction process. For this Kortz and Goodwin
had to look far afield. Mines in the Northwest had the required
mineral, and here Kortz and Goodwin signed contracts with
producers in the Coeur d’Alene and even as far away as British
Columbia.?® _
Meanwhile, the failure of the Boston Gold-Copper Compan
presented Kortz and his associates with an opportunity to ex-
pand and integrate operations only a short time after the Salida
works came on stream. The Boston firm owned a pyritic smelter
that had proved none too successful, like most such plants, but
Kortz and Goodwin thought that if they acquired the plant they
might use it to process extremely low grade sulfides in Leadville
and ship the furnace product to Salida for resmelting. With this
intent Miles bought the property and assets of the Boston firm
for the account of the Ohio and Colorado enterprise. Kortz,
Goodwin, and Miles reorganized the venture as the Republic
Smelting and Refining Company and set the works back in
operation. It was reported that they intended to double the
capacity from five hundred to a thousand tons daily, but if this
was true they soon changed their minds. The smelter never
proved renumerative. Late in 1903, after operating the plant for
about a year, they decided to abandon it and confine their reduc-
tion work to Salida.?®
Meanwhile, Kortz and Goodwin expanded the Ohio and Col-
orado smelter. Early in 1903 the directors appropriated a sum
reported as $100,000 to erect a sulfide mill for processing the
huge quantities of low-grade material shipped down the Arkan-
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sas Valley from Leadville. Goodwin pressed forward with con-
struction during the summer and fall, and when the plant be-
came operational it doubled the roasting capacity. Several years
later the firm again increased sulfide capacity, this time
through purchasing from ASARCO the rights to install the
Huntington-Heberlein process, which was coming into general
use throughout the industry.

Kortz and his associates also expanded their ore purchasing.
Goodwin dispatched agents to mining districts in Utah and to
camps in Jdaho outside the Coeur d’Alene. These buyers often
received an unexpected assist because some mineowners dis-
liked the practices of ASARCO and feared the quasi-monopoly.
Goodwin signed contracts with some companies so frustrated by
the “smelting trust” that they wished to send their ores to Salida
even though freight charges and reduction fees were somewhat
higher. Other shrewd mineowners dealt with the Ohio and
Colorado firm merely to keep at least one viable competitor in
business. Goodwin’s agents were so energetic in finding ores
that he increased his work force at Salida to 250 men and
reduced as much as eight hundred tons of mineral daily. The
bullion he sold to the American Metal Company.

Despite its success, the company could not avoid the labor
ferment of that turbulent era. In J uly 1903, Goodwin tried an
eight-hour day for furnacemen as a concession to the hot Salida
summer and as an effort to dissuade experienced employees
from departing for cooler climates. In the fall he insisted upon a
restoration of the twelve-hour day. This the smelter workers
opposed, and two-thirds of the force went out on strike. Goodwin
and his colleagues curtailed operations but continued roasting
and smelting on a small scale with nonunion men who crossed
picket lines. Like their rivals in ASARCO, Goodwin and his
friends had the upper hand, and the strike later ended in failure
with the twelve-hour day still in effect.

As Kortz and company expanded operations, they also con-
tinued the steady development of their mining properties in
Leadville. In 1903 the New Monarch firm began an extensive
excavation of its new Cleveland shaft while regular work went
forward in the older Winnie, Lida, and New Monarch tunnels.
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Over the next few years the enterprise invested large sums of
money in equipment and machinery, and through this, good ore
bodies, and good luck, the firm produced about one-tenth of
Leadville's output.?”

Kortz and his associates had the good fortune in 1906 to
encounter a remarkably rich streak of ore in the depths of the
Winnie shaft. This deposit, only ten inches in diameter, aver-
aged 36 ounces of gold, 77 ounces of silver, and 160 pounds of
copper in every ton. The vein itself extended several hundred
feet, and its discovery was a lucky reward for the steady efforts
to mine and process low grades of mineral. It was just this kind
of chance that spurred venture capitalists, if not gamblers, to
develop other properties as the mining industry faltered.?®

In 1907, however, the prices of silver, lead, and copper de-
clined in the wake of the financial crisis of that year, and the
newer levels had a deleterious influence on the firms of Kortz
and his associates. As values fell, they had to curtail operations
at both the New Monarch mines and the Salida smelter, since it
was no longer profitable to work the lower grades of ore. Not
unreasonably, they assumed that market values would rise once
the recession had run its course. As such, Kortz and his col-
leagues chose this time to install new equipment at their Lead-
ville and Salida properties. The improvements aided both firms,
but metals prices unexpectedly remained about the same and
would not return to the 1907 level until the United States
entered World War I a decade later. In this new econormic envi-
ronment the production of the New Monarch mines fell from two
hundred to fifty tons daily, and as shipments of smelting rock
fell off throughout the high country owing to prior declines and
the exhaustion of ore bodies, the Salida plant found it impossible
to run at full capacity. ,

After 1907 the Ohio and Colorado Company limped along.
Kortz and his associates thought a reduction in rail tariffs
between the San Juan and Salida might stimulate greater
shipments from that quarter, but the hope proved false when the
lines lowered their rates. The rising production of zinc-bearing
mineral did help the plant, however, for Goodwin bought large
quantities of residues from zine retort smelters in Kansas and
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Oklahoma. These materials helped the firm remain in business,
but not even the unusually high prices for metal created by
World War I could resuscitate the traditional mining industry.
The market values of lead, copper, and zinc fell off when the
conflict ended in 1918. When the postwar recession eliminated
the shipments of zine residues upon which the plant had come to
depend, Kortz and his associates decided to dismantle the plant.
The Ohio and Colorado smelter reduced its last ton of ore in
192029 :

The demise of the Salida smelter left ASARCO as the only

important reduction enterprise in Colorado, once the heart of

this industry. Since 1907 the Globe, Pueblo, Arkansas Valley,
and Durango works had operated at less than full capacity
owing to lower prices for silver, lead, and copper and to the
continuing decline of the mining industry based on these met-
als. Like the Ohio and Colorado Company, the “trust” garnered
additional reduction materials through shipments of residues
from zinc retort smelters, and they played a large role in keep-
ing the Globe and Pueblo works in operation.

After World War I, however, Daniel Guggenheim and his
associates saw their business in Colorado contract even further,
requiring new changes in ASARCO’s structure. In 1919 the firm
decided to halt reduction at the Globe smelter and use the plant
solely for treating cadmium, thallium, and indium compounds
shipped from other works. Thus Denver, the chief smelting
center in the West only two decades before, ceased to be a
reduction site at all. Over the next two years the firm witnessed
declining shipments of zinc residues from Kansas and Ok-
lahoma to its Pueblo smelter. This matter came to a head in
June 1921 when a disastrous flood in the lower Arkansas Valley
destroyed a large portion of the works. Once the waters had
receded, ASARCO decided that the time had come to close this
plant as well.

The demise of the industry at Denver and Pueblo left
ASARCO with only the Arkansas Valley and Durango works to
process the dwindling output of smelting materials from the
high country. Yet now their capacity was more than enough to
handle the task. During the 1920s the AV plant reworked old
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slag dumps in Leadville and reduced small quantitiés of ore
mined in the central Rockies or along the eastern slope. The
Durango smelter served a few mines near Telluride and
elsewhere in the San Juan. Only rarely did either plant have
more than one furnace in blast, so miniscule had become the
shipments of smelting rock. Then came the severe economic
dislocation of the Great Depression, which forced many mines in
the San Juan to close down. With that ASARCO closed its
Durango works in 1930.

The firm now had only the Arkansas Valley smelter to handle
all operations in Colorado. The plant continued working
throughout the thirties, but rarely with more than one furnace
in blast. The onset of World War II failed to revive the mining
industry, but the works still obtained what ores it needed to
continue running on a very limited scale throughout the forties,
into the fifties, and down until the sixties. Then in 1961
ASARCO decided to close the plant. Nearly a century after
James E. Lyon had opened his short-lived works in the town of
Black Hawk, the smelting industry in the Rocky Mountains had
come to an end.3?

Throughout its evolution the business of ore reduction fol-
lowed the great themes that characterized American industrial
development during the late nineteenth and early twentieth
centuries. Vertical and horizontal integration, centralization,
the increased use of capital, the creation of urbanized labor
forces, the quest for technological advance, the rise of profes-
sional managers, the drive for lower costs, and the rationaliza- -
tion of all aspects of production were just as marked in the
smelting industry as they were in petroleum, steel, copper, and
many lines of manufacturing. Yet the smelting industry was
unique in itself, and its evolution showed that the development
of western mineral resources depended largely on the adapta-
tion of European technology and the mobilization of eastern
capital.

From its inception in the isolated mining camps of the Rock-
ies, the industry had drawn on metallurgy long used in Europe.
Although some men tried their own inventions or tapped in-




274 ORES TO METALS

adequate methods.used in the East on different types of ore, the
shrewdest entrepreneurs consciously sought processes long
used in the world-renowned centers of reduction. Nathaniel P.
Hill was one of the first in a long line that looked abroad for
proved technology. And, like Hill, many businessmen hired
skilled laborers, technicians, and metallurgists to install
machinery and run plants. Even after the industry had estab-
lished itself, smeltermen still looked to Europe—witness the
adoption of the Huntington-Heberlein process in the early
twentieth century. During this time, however, European
technologies continued to evolve in the United States as Ameri-
cans advanced the art and science of ore reduction to process the
maximum amount of mineral at the lowest possible cost.

Although the smelting centers of Europe provided much of the
technology, the capital that supported the industry came
primarily from financial centers east of the Rockies. Wealthy
people in Boston and New York invested heavily; others in
Philadelphia, Chicago, Kansas City, and St. Louis provided
some money; Europeans offered smaller, less significant sums;
comparatively little capital came from the Rockies or the West
Coast. The stock of most firms was closely held and not listed on
any exchange, although this changed somewhat late in the
century, particularly after the formation of ASARCO. Through-
out this time those holding the controlling interest in most
smelters resided far away, as only a few major stockholders
made their homes in the Rockies or even in the West. Increas-
ingly, control became centered on New York, the financial capi-
tal of the nation.

It was this acquisition of European technology and mobiliza-
tion of eastern capital to build smelters that permitted many
mines to be worked and promoted the economic development of
the region. In many districts the smelters stood at the crossroads
of exploitation, for, given the metallurgy of the day, only they
had the technology needed to recover gold, silver, copper, lead,
and other metals from the different types of ore. Without the
smelters some minerals might have remained untapped for
decades. And in a broader perspective, the smelters stimulated
agricultural development, railroad construction, coal mining,

"Gr

and other industries as well as the gro-
and Pueblo.

Despite its international scope, the i:
evolutionary pattern typical of “big t
States during the late nineteenth centu
isolated as they were, intended to ser~
although they had to sell their bullior
world market. Entry into the industry
capital requirements small, and har
Later, as individual companies grew :
and internal expansion, they invaded
and converted themselves into interreg
processors. By this time, however, ent
difficult and the capital requirements
then grew more energetic in their eff
tion through pools and even larger me
created a holding company that took cor
business.

Technologically, the industry evolve
and engineering rather than the rule-
former times. Arthur S. Dwight once «
days as the age of “muscular metallur;
peared as metallurgists adapted more
defined desirable slag types, and stz
Americans also put their characteristi
low-cost operations on the older metho-

Ultimately, of course, the industry d
Many smelters prospered when they had
reduce, but as values declined, ores grew
price of metals fell, the smelters suffere
the two industries lived together in sy
the grades of ore fell below the costs of s
turn to other technologies or else close dc
In either case, the great plants in Den
and Durango had to close their doors
wrecker, Even though these works disa
Smelting and Refining Company r«
Guggenheims and their associates mair



276 ORES TO METALS

cities like Omaha and El Paso and converted the firm into a
processor of many metals, a transition already under way by the
time of the great merger in 1899. By the onset of World War I,
the annual value of the gold and copper marketed by ASARCO
exceeded the value of silver and lead, on which the predecessor
companies had evolved. And as the years passed, the enterprise
became primarily identified with the copper industry and re-
mains so to this day.

Not much remains in the Rockies to remind a passerby of the
once-great industry there. No picturesque ruins dot the high
country, no bronze statues memorialize the smeltermen, no
legends recount past glories. A few slag dumps lie here, an
abandoned furnace there, an isolated smokestack pierces the
skies somewhere else, but nothing more. A few place names
remain—Argo and Globevillein Denver, Eilers Streetin Pueblo,
Harrison Avenue in Leadville—but not many can recount the
origin of the names. The legacy of the business lies elsewhere,
primarily in the American Smelting and Refining Company,
now officially known as ASARCO, which operates in many
locales but only marginally in the Rocky Mountains, once the
heart of the industry that created the firm. '

Notes

Full details of publication for sources cited a

raphy.

Abbreviations
CHS Colorado Historical Society
CM Commonwealth of Massachusetts
CSA Colorado State Archives
Cu University of Colorade
DPL Denver Public Library
EMJ Engineering and Mining Journal
FRCD Federal Records Center, Denver
HEH Henry E. Huntington Library anc
HU Harvard University
MSP Mining and Scientific Press
NA National Archives and Records S
NYPL New York Public Library
YU Yale University
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GEOLOGICAL SURVEY rme——

BOX 25046 M.S. 911 -
DENVER FEDERAL CENTER

DENVER, COLORADOQO 80225

October 1, 1992

IN REFLY REFER TO:

Mr. Macon Cowles

Macon Cowles & Associates
1680 Wilson Street

Boulder, Colorado 80304

Dear Mr. Cowles:

Under separate covers I am sending to you and Mr. Murane computer lists of analyses

of samples in the Denver Front Range Urban Corridor Study. You requested this

information under the Freedom of Information Act on September 3, 1992, and Mr.
" Murane informally joined your request later. An explanation of the column headings

is given on the attached sheets. I should be glad to discuss with either of you any
questions that you might have.

I hope this meets your request satisfactorily.

Sincerely yours,

Harry A. Tourje
Assistant Chig ol

Central Region

Copy to: W. Murane
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PROJECT: GLOBE PLANTTABLE componter luts prvd
DENVER, CO FRONT RANGE URBAN CORRIDOR [ te/v /a2,
CLIENT: ASARCO FROM H. TOURTELOT, U.S.G.S. [ excerT ).

DENVER METROPOLITAN AREA
FN = USGS03.WQt
OCTOBER 13, 1992

SAMPLE CONCENTRATION (mg/kg)

SAMPLE LINE (ros) ZINC ZINC
AREA NO. ARSENIC / LEAD SPECTRA AA
a1 381 6.89 1.9 50 3.912 0 ERR 89 4.5
382 5.69 1.7 70 4.248 0 ERR 133 4.9
4uf 383 6.05 1.8 50 3.912 0 ERR 134 4.9
385 6.64 1.9 30 3.401 0 ERR 67 4.2
92 386 7.75 2 200 5.298 0 ERR 163 5.1
388 748 2 50 3.912 0 ERR 91 4.5
qu 389 8.55 2.3 100 4.805 0 ERR 180 5.2
390 514 1.6 20 2.996 0 ERR 95 4.6
183 789 2.21 0.8 20 2.996 0 ERR B85 4.2
790 3.85 1.3 50 3.812 0 ERR 60 4.1
M#W 791 13.8 2.6 200 5.298 300 5.7 465 6.1
792 481 1.6 50 3.912 0 ERR 80 4.5
a3 391 467 1.5 100 4.605 0 ERR 166 5.1
382 2.54 0.9 50 3.912 0 ERR 65 4.2
Pehew 393 716 2 70 4.248 0 ERR 62 4.1
394 2.71 1 100 4.605 0 ERR 85 44
93 420 8.12 2.1 100 4.605 0 ERR 166 5.1
421 594 1.8 70 4.248 0 ERR 143 5
sui 422 16.3 2.8 200 5.298 0 ERR 296 5.7
423 28.9 3.4 500 8.215 700 6.55 1350 7.2
100 424 441 1.5 300 5.704 0 ERR 378 5.9
425 5.87 1.8 100 4.605 0 ERR 168 5.1
Vmﬁ/w) 426 204 3 300 5704 200 5.3 485 6.2
427 26 3.3 300 5.704 300 5.7 500 6.2
101 428 2.96 1.1v 150 5.011 0 ERR 69 4.2
apie) 429 5.46 1.7 200 5.298 0 ERR 375 5.9
(\/{3,3’20

o
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107
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108
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109
M/Z/%’"\)

116

Sy

117
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431
432

813
814
815
816

456
457
458
459

460
461
462
463

464
465
466
467

491
492
493
494

793
794
795
796

495
496
497

498
499

7.89
17.2

42.9

82.3
11.1
16

9.1
6.13
2.88
3.95

453
5.73
12.2
9.25

1.74
2.16
4.14
8.37

4.82
6.12
8.72
1.2

6.11
6.81
4.01

3.64
3.08

258 0

4.72
7.73

0.6
0.8
1.4
2.1

—_ 1 Ll
Ao

© = w

1.6
2

100
200

200
500
200
100

100
70
30
50

70
150
200
100

100
30
70
30

20
30
30
30

50
30
30
30

30
50
100

30
150

4.605
5.298

5.298
6.215
5.298
4.605

4.605
4.248
3.401
3.912

4.248
5.011
5.298
4.605

4.605
3.401
4.248
3.401

2.996
3.401
3.401
3.401

3.912
3.401
3.401
3.401

3.401
3.912
4.605

3.401
5.011

o NeNe O OO o OO oo OO OO0 o0 oco OO OO0

o

ERR
ERR

ERR

5.7
ERR
ERR

ERR
ERR
ERR
ERR

ERR
ERR
ERR
ERR

ERR
ERR
ERR
ERR

ERR
ERR
ERR
ERR

ERR
ERR
ERR
ERR

ERR
ERR
ERR

ERR
ERR

88
235

151
585
200
234

220
168
106
103

112
170
158
333

28
45
200
63

64
65
92
86

64
73
80
62

92
47
68

81
97

4.5
5.5

6.4
5.3
5.5

5.4
5.1
4.7
4.6

4.7
51
5.1

5.8

3.3
3.8
5.3
4.1

4.2
4.2
4.5
4.5

4.2
4.3
4.4
4.1

45
3.9
4.2

4.4
4.6



185

mB

500
502

797
798
799
800

5.99 1.8
53 1.7
3.59 1.3
5.25 1.7
4,29 1.5
4.36 1.5

50
15

30
50
20
50

3.912
2.708

3.401
3.912
2.996
3.912

0 ERR
0 ERR

ERR
ERR
ERR
ERR

o O oo

81 4.4
100 4.6

72 4.3
60 4.1
85 4.4
88 4.5



Block

92
183

93
100
101
189
108
109

7.75
2.21
4.67
4.41
2.96
42.9
4.53
1.74

Arithmetic Value (As, ppm)

7.48
3.85
2.54
5.87
5.46
82.3
5.73
2.16

Tourtelot (USGS) Data - Urban Denver Samples

9.55
13.8
7.16
20.4
7.89
11.1
12.2
4.14

5.14
4.81
2.71

26
17.2

16
9.25
8.37

2.047693
0.792993
1.541159
1.483875
1.085189
3.758872
1.510722
0.553885

In average
geomean

geomean + 1sd
+2sd

Natural Log Value
2.012233 2.256541
1.348073 2.624669
0.932164  1.96851
1.769855 3.015535
1.697449 2.065596
4410371 2.406945
1.745716 2.501436
0.770108 1.420696

1.973433 In std dev
7.195335 geo std

17.28118
41.50457

1.637053
1.570697
0.996949
3.258097
2.844909
2.772589
2.224624
2.124654

0.876185
2.40172
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SKYLINE LAES, INE.

PECALISTS IN EXPLORATION GECCHEMISTRY

2090 WEST 50TH PLACE » WHEAT RIOGE, CCLORALO 80023

OF ANALYSIS

» TEL: (303) 424-7718

JOB NO. MVU 993
February 24, 198%¢
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REPORT
Skyline Labs, Inc.
120940 UWest 50th Place
LBheatridge, Colorade 80033
Skyline Labs, Inc.
12090 West 50tTh Place
y
lé\}y
gf
ef
<
'xy Cu
ITEM JVSAHFLE NUMEER tgom)
] . TeuE S
% X epgs
__t : DEN-000001-00F0-0020 3 20.
23 DCN—ooooog—ooss—ooeo B ze.
__ % » DEN-000003-0018-002Z0 B zZ=.
— 4 o DEN-000004-0017-0020 D 1=.
__ 5 o DEN-000005-0017-0019% . i<,
— 6 C DEN-000006-0016-0019 < 40.
— 7 ® DEN-000007-001&~00Z0 s.
—8 c DEM~-000002-0015-0019 - 1S,
—9 C DEN-00000%~0014-0019 £5.
~10 3 DEM-000010~00124-0020 za
1% 3 DEN-000011~0015-0020 15,
—12 ¢ DEN-Q00012-0014~001¢8 z
—13 ¢ DEN-000013-0014-0017 125,
—14 ¢ DEN-000014-0014-0035 Q.
‘DEN-000015~0¢13~0015 as.

s
e n
e

pECEE]
—17 C
—1&c
—19 ¢

— 20 C

—ZicC

—z2cC
—23¢
—243

#2SC

DEN-0QQ016-0014~001.4
DEM=Q0G017-0015-0013
DEN-000018-0015-0015
DEN-QQ0019-0015-0016
DEN-00Q020-0015~-0017

DEN-000021—-001%-0018
DEN-00002216.50-01&0
DEN-00002Z-0012-0019
DEN-000024-0019-0019
DEN-0Q0025-0012-0018

n

ut v vl oo

Ul o Ut in ni

Pb in Cd S .
(ppm) (ppm) . (ppm) {pgh?
49 . 190 1.6 40 .
45, 110 1.2 59.
85. 100. 2.4 &85,
3E. 85, 1.2 20.
70. 160 2.8 110.
TS, 3z20. 3.0 122.
4T, 80. 1.8 z=.
S55. gS. 2.0 3.
g5, 20. 1.6 =0,
TQ. 9Q 2.0 25
45 75. 2.0 3
112 130. 2.2 105
2690 400. 5.0 250
120, 165, 3.2 £0
360 4835, 0.0 300
300 530. 11.0 290.
400 90. 4.2 110.
60 110. 2.2 50.
95 c20. 11.0 19E.
70. 1535, c.0 30.
120 190 2.4 90.
350 650 1.4 30.
105. 270 2.4 270.
45. 80 1.0 40.
100 g 1.4 30.
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Cu Po in T Cd Hg

ITEN SAMPLE NUMBER (pem) {ppm) {ppm) (ppm) {ppb)
£ 26 ¢C DEN-000026-0017—=0018 co. 185. 120. 1.6 5.
—z7 DEN-000027-0017-0017 za. es. 120. 2.0 zo.
—2 DEN~000028=-001£6—-0017 3=, 115, 27¢. z.6 420,
—29 DEN-000029—-0016—0016 35, 140. 200. z.8 45,
__30 DEN-000030—-0016-001%S 20. 40 §5. 1.4 zs
31 DEN~000031-0018-0017 15. 133, 100. 1.2 =5,
i 32 DEN—000032-0018-0016 10, RO. g0. 1.4 2s5.
33 DEN-000033-0017-0016 15, 605, 18s. 1.8 140,
4 DEN—-000032-0012-0015 10. 100. £0. 1.8 zs
33 DEN-0000Z5~0017-0015 zo. 29 130.. 3.2 zs.
36 DEN—-CO00035-0019-0015 z4q. 55. S0. 1.4 . - 30.
5T DER—-000037-0020~0015 10. 40. ES. 1.0 20
I8 DEH-000038~-0021-00153 10. 35. 50. 1.0 zo.
IS DEN-000039-0021-0014 10 130. T0. 1.2 20.
20 DEN-000040-0020-001% 20 40 75. 1.4 z5.
41 DEN-000041-0018-0014 " 30, 410 165. 2.0 g0.
42 DEN-000042-0017-0014 1g. 80. 80 1.6 z9.
43 DEM=-000023~-0016-0012 20. 323 S. 4.2 4% .
44 DEN=000044-0017=0013 zo. 34z 170. 1.9 40,

5 DEN-000045—-001£-0013 2a. 20C% 110. 1.8 3S.

4 DEN=~000046-0019-0013 35, IS, 140. 2.0- 115.
47 DEN-000047-0016-00173 30. 500. 0. 4.0 1&5.
48 DEN-000042-0015-0013 zS. 150 220. 2.8 130.
49 i DEN-000049~0014=-0013 &g, 470. 480. §.8 600.
50 DEN-000050-0014-0012 40. £30. 300. 3.0 £00.
51 DEN=-000051-0015=-0012 20. 130 160 1.6 es.
sz DEN-000052-0016-0012 z25. 10. 150 1.6 40
53 DEN~0000S3-0017-0012 z5. 120, 230 2.0 420
sS4 DEN-000054-0018-0012 20. 50. 90 1.6 )
£ DEN-0000S5-0012-0011 §5. c2s. 340 3.4 785
S5 DEN—000056-0014~0011 35, 560. ° 335 z.6 315,
57 DEM=00005S7-0015-0011 45, 7eqQ. 215 3.0 £35.
£8 | DEN-000058-0016-0011 3s. 250 z20. z.2 745,
/9 | DEN~000059-0017=0011 40, 220. 310 2.6 155.
Veo "4 DEN-000060-0018~0011_ 390. 160. 300 2.0 80.

SKYLINE LAES, INC.

SPECIAL taTY N FAPLCRATION GFOCHMEMISTRAY



JOB NO. MVU 995
February 24, 1986
PAGE 3
) Cu £b Zn o= Hg
IT=M SAMPLE NUMBER {ppm) (ppm) {(ppm) {pgm) (ppb)
61 B DEM-000061—-001%-0011 30. 363 zzo. z.e 250
62 3 DEN-000062-0020~0011 &5, 21¢c. 150. 1.8 240
—63 % DEN-000063~0021-0011 20. 75 20. 1.6 s
-64 » DEN-00006%~00EEZ—0011 zs. 150 160. 1.6 53
~65 3 DEN-000065—0023-0011 z0. 75. £0. 1.6 53
66 » DEM—-00006E—~0023-0010 20. 140 125, 1.6 0
—67 ®» DEN—-CO0O0LT—002Z-0010 z0. 73 110. Z.0 65.
~65 n DEN-000062—0021-0010 z20. S0 ES. 1.2 z=
~59 3 DEN-000069-0020~0010 20. 40 3= 1.4 35
- 70 4 DEN-000070-0015-0010 20. 185 110. 1.6 =0.
—T1 DEN-000071-001S-0010 zs. 170. ‘110, 1.8 zs
72 DEN-00007E—-0017=0010 Iz, 150. °  220. 2.4 400.
73 DEN-G00073-0016-0010 z0. 180. 205. 1.8 120
T4 DEN-000074-0015~0010 So0. ez, 390. 2.6 245,
73 DEN-000075-0014-0010 45, 67S. S10. z.s 440.
76 DER~000076-0013-001G 63. 535, T40. 3.4 z00.
77 GEN-000077~0013-0005 60 . 550, 120. 4.5 285,
78 DEN-00007S~0014—~0009 30 . 245, 243, z.0 " 200.
79 DEN-000079~0015-0009 20. 370. z80. 1.8 109.
e DER-000080—0016~0009 2s. 92%. 250. 2.6 es50.
NZ-S! DEN-000081-0017-0009 z0. 305, 105. 1.4 110.
—22 % DEN-000082-0018-0009 20. 105 . 105. 1.4 ==
—83 % DEN-00G083—0020~-00079 . 60. 70. 1.4 49 .
—84 3 DEN-000084-002!~0009 co. 105. 90. 1.6 30.
~35 p DEN-000085-0022~0009 20. 60 145. 1.4 2s.
~36 3 DEM~000026-0022~0002 10. zS. 30. 1.0 20.
~27 3 DEN=-000087-0021-0008 15. 100. 90 . 1.4 20.
—8S 13 DEN-00008E-0020-000C8 10. T 70. €5, 1.4 30.
_89 7 DEN-0000839=-0019-0002 10. 50, 50. 1.2 Z0.
~20 , DEN-000090-0012-0008 20. 60, 100. 1.4 50.
—9 1 DEN-000091-0017-0008 15. 30. 60 . 1.2 20.
—92 DEN-000092-0016-0008 59. 250, 165. 1.6 70.
%3 | DEN-000093-0015~0008 £5. 240. “170. 1.8 320.
—94 DEN-000094—-0014-000%8 25, 320. 180. 2.0 120.
£ W DEN=-00G095-0013~00G2 z%. 140 . 152, 1.4 4Q.

SKYLINE LABS, INC.

SPECIALISTS IN EXPLORATION GEOCHEMISTRY
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SKYLINE LAES, INC.

SPECIALISTS IN EXPLCRATION GEQCHEMISTAY

Cu Fh Zn " Ccd Ho
ITEH SAMPLE NUMBER (ppm) (ppm) {ppm) {(ppm) {ppb)
104 .
—36 DEN=-000096~-0013-000T7 & 15. 100. gs 1.4 zs.
—g DEN-000097-0014-0007 <  45. 250. 300. 3.0 So.
—<8 DEN-000098-0015-0007 (- Z5. 160. 115, 1.4 75.
— 99 DEN-00009%-0016-0007 < zS. 343, 180 1.6 3.
—100 TUDEN—oooloo—ooﬁ—ooo:' c 20. £40. 165 1.8 115.
—101 € pEN-000101-00712-0007 < 15. 50. TS 2.9 3z,
102 & DEN-000102-0019=-0007 10. 20. 60. .2 Z0.
—103 3 DEN-000103-0020-0007 10. 53, a5, 1.0 29.
104 3 DEN-000104-0021-0007 10. 15. 40 .S 25,
_ 105 2 DEN-000105-0022-0007 19. 2s. 40 .2 £0.
108 3 DEN-0001086-0021-0006 10. 20. 35 .5 £0.
107 y DEN-000107-0022-0003% 10. 29. 3. 1.0 35.
~108 y DEN=-000108-0020-0006 10. 30. 4g 1.0 35,
~105 n DEN-00010%-0018-0006 2=, 33, 9 1.4 LS
110 3 CEN-000110-0017~0006 zs. 75. 50. 1.4 z0.
111 » DEN-000111-0016-0006 2= 630. 190. 1.8 se
112 DEN-0001128-0015-00Q06 zs 410. 180. 1.8 50 .
~113 DEN-000113-0014-0005 zs 110, 120. 1.6 50.
~114 DEN-000114~0013-000C6 £z 210. 32¢. 2.2 110.
_118 DEN—-000115-0013-000% 45 1260. 315, z.2 120
_116 DEN-000136-0012-0005 30. 205, 160. 1.8 °5.
—117 DEN-000117-0015-000%S zo 155. 95 . 1.4 90.
-118 DEN-000118-0016=0005 30. 270. 140. 1.6 30
~119 | DEN-000119-0017-0005 2s. 1900 . 325. 1.8 =
-i20 DEN-000120~0018-00¢Z z0. 120. 105. 1.6 R
—121 | DEN-000121-0019-000% 30 125. 120. 1.6 L
122 | DEN-000122-00&0-0005 es. 49, 120. 1.6 i3,
123 | DEN-000123-0021-0005 15, 2o. 53, 1.2 20.
—124 | DEN-000124-0022-000S 3=, 40. 90. 1.6 3s.
125 | DEN-000125-0022-0004 15. <. 0. 1.2 0.
~126 | DEN-000126-0019-0004 zo. °s. 110. 1.4 40
127  DEN-000127-0013-0004 30. 55. 105, 1.6 as
-128 | DEN-000128-0017-0004 20. 49 . - egs. 1.2 30.
429 | DEN-000129-0016-0004 z0. 70. 100. 1.6 35,
~t30 § DEN=000130~0015-0005 2s. 130. 120. 1.8 35.
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SAMPLE NUMEER
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gl
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BN 1%

o
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QW9 MmN e
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—164
465y

DEN-000131-00124-00C4
DEN-000132z-0012-0004
DEN-000133-0012-0015
DEN-000135-0012-001%14
DEN-Q0Q0135~0012~0013

DEN-Q0001Z6~0012-0012
DEN-Q0O0O01Z37-001Z-0013
DEN-00013E-0013-0012
DEN-00012%~-0011-0012

DEN=-000140-0011-0012

DEN-000141~0011~0014
DEN-GQ00142-0013~00715
DEN-000143-0011-0016
DEN-000144=0011-0017
DEN-0Q0145~0011-0018

CEN-000146-0011-0019
DEN-000147-0011-0020
DEN-0001453-0010-0019
DEN-000129-0010-0020
DEN-000150-0010-0018

DEN~-000151-0010-0017
DEN-00QQ1E2~0010-0016
DEN-QQQ153~0010~-0015
DEN-QQQ01E5E4~0010-0013%
DEN~-0QQ1E=2-0013-C01 4

CEN-000156-0013-0015
DEN-000157-00132-001G
DEM-00012E8~-0012-0017
DEN=-000159-0013-0018
OEN~000160~0012-0019

DEM-0C0161~001Z2~-0020
DEN—-Q00162-0012-0020
DEN-00015Z2-0012-0019
DEZN—~000164-0012-00183
DEN-0001€=~0012-0017

- 1Tl N

reve

25.
0.
Z0.
70.
30.

15.

L.
o Ul ainwn y

[LDAR O I VI (L

m—n
o U)o

n
o

-
25,

55,
z0.
100,

-——

40.

[N N
LR

wn

n n
nuyou

nmutumuno

P MY — — )

Pb Zn T Ca
(ppm) (ppm) (gpm
160. 170 1.6
400. 1E5. 1.8
9¢C. 105. 1.8
£30. 4£20. .0
220, 210. 2.2
T5. 125. 1.6
£790. 4260. 11.0
6§30. £20. .0
200. 279. 2.8
"1000. 220. z.e
. 53, 20. 2.2
275, zz0 4.5
135. 110 1.4
215, 263. 2.4
=00, S5. 1.4
14Q. Sq. 1.4
30 &0 1.2
7S g0. 1.6
30 65. 1.6
123, 114 1.6
370 30 1.8
425 163 1.2
330 33 1.6
180 145 1.6
153 300 1.8
£20 250. .2
105 305, 2.8
390. 130, 2.0
65, a2z, 2.0
70 9=. 1.6
0. £5. 1.4
zZs 50. 1.2
38 &0 1.2
50. 80. 1.2
‘130. 120. 2.0

SKYLINE LAES, INC.

5.
170.
20.
50.
i240.

185,
4q.

280.

60.
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Cu Pb Zn cd Hg

ITEM SAMPLE NUMBER {ppm) (ppm) (ppm) (ppm) (ppzd
—3606 ¢ DEM-000168-0012-00156 0. 150. 180Q. 2.4 1835,
\JGTP DEN-CO0167-0010-0013 =. 5290. 240. 7.0 110.
—~168 DEN-000163-0010-0012 30. 205. 1E5. 1.4 £0.
169 DENX-Q0016%-~0009-0012 0. 690 . £60. 1.8 12%0.
,JTO! DEN-000170-0009~00Q13 z0. 460. 205. 1.6 JES.
171 DEN-000171-0009-0013 40. 100. c200. 1.6 120,
172 \ DEN-000172-0009-001% 65. - 125, 15%. 1.4 210,
AT3 DEM—-000173~0009-00165 E0. 4600 12%. 1.0 206 .
174 DEN—-00Q174-0009~-0017 25, z05. 150. 1.6 TE0.
173 DEN-00017E-000%~-0012 : 20 95. 95 . . 1.8 .2040.
- ’. \ - 3 -
“17& DEN-000176-0005-001¢ 15. 30. &85, 1.2 180.
177 {. DEN-QQO0177-000%—-0020 35. =. 130. 1.4 230.
178 DEM—-000178-0008~0020 z0. 40, 75. 1.4 <.
~179% DEN-000179-000€~0019 S0, S5, 11 1.6 120.
—180 DEN-0QD180—-000S5-007128 cE. E9. = 1.4 120.
~181 DEN—-QQQ0181-0008~-0017 15, 43, TO0. 1.4 12,
182 | DEM-000182-0002-0016 z0. 20. 150. 2.4 Z0.
~123 DEN-000182Z-0088-001F% .40, 600 . 283, £.0 138
~184 DEN-000184-0008-0012 -~ £5. £Z20. 110. 2.2 z=.
185 ¢ DEN-0QGQ185-00C8-0013 130. 47E. 460 . 2.6 390
—188 DEN-Q00186-0008~-0012 75. 360. S00. 3.4 170,
1387 .DEN-000187-0007~0012 25. 530. 125, 1.8 112.
-1388 DEN-000188-0007-0013 7.0. 365 240. 1.8 165.
~189 DeN-000189~0007—-0014 100. 300. 29%. 2.0 200,
-130 DEN—-000190~-0007~0015 20. 100, Go. 1.2 Q.
-1%1 DEN-000191-0007-0016 30. 60 160. 1.2 6%
192 DEN-Q000192-0007-0017 240 175 2E5S. 1.6 1€5
-193 DEN-0G00193-0007-0018 S0. 128 22%. 1.8 140
193 DEN—-000194-0007-00179 220. 330. 600. 5.E Z40
£195 P DEN-000195-0007-00Z0 -~ - 20. T 60, S0. 1.6 145

-196 ¢ DEN-000196~0012-0012 75. 200. 350. 3.2 120. -
197 DEN-000197-0012-0011 70. 425, 440, 2.6 190.
+98 DEN—-Q001598-0012-0010 40, 24%. 190, 1.6 35.
+99 DFN-000199-0012-000C9 40, £90. z270. 2.6 470 .
£00 DEn-0G00200-0012-0008 2e. 430, | 170. 1.6 130.
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. Cu Pb n cd Hg

T ITEM £AMPLE NUMBER (ppm) t{ppm) {(pgpm) (ppm) {(gpbl=
—i T} rne? 1=G00201-0012-0007 40. 70. 110. 1.2 zo.
-z DSH—-0002028~0012-0006 £0. 152, 173 1.2 100
-3 DEN-000253-0012-0004 20. 40 7S.. .3 zs
—2 DEH-000204~0011~-00C4 0. 75. °3. .6 115
-s DEN-00020S=-0011-00065 £0. 106. 110. .2 2=
_6 £ DEN-000206-0011-0006 40. . 530 180 1.8 120
—7 ¢ DEN-000207-0011-0007 - 35. 920 236 2.0 110
—FE ¢ DEN-000208-0011-0002 =5 70 110 1.2 0.
—9 ¢ DEN-000209-0011-0009 I0. 240 . 150 1.8 asg .
_10 -~ DEN-000210-0011-0010 3 2335 ZZ0 2.6 75.
i1 ¢ DEN-000211-0011-0011 a0, 500. 420. 3.0 gs .
12 g DEN-000Z21E-0010-0011 153, 44 610. 3.3 350,
13 B DEN=-000213-0010-0010 a0, 165. 160 1.8 130.
_12 B DEN-000Z214-0010-0009 0. 680. zis z.2 g0.
1< DEN-000Z15-0010~0G08 40. sz, 210 z.0 110.
_16 DEN-000216—-0010-0007 as, 415, 120. 1.6 120
—17 | DEK-000217-0010-0006 30. gs. 110. 1.6 3%
~1& | DEN-00021E€-0010-000F 2s5. 53, es. 2.0 Iz
19| DEN-000219-0010-0004 Q. 45, 9g, 1.6 3z
-~z f DEN-00G220~-0009-0004 20. g0 . 50, 1.2 )
—21 | DEN-000221~-0009-0005 20. 116, 1to. 1.2 35.
_2Z2 1 DEN-0GOE2Z-0009-0006 30. z. 115, 1.4 30.
_33.2 DEN-000223-0003-0007 40, 7<. 115, 1.2 30.
—23% | DpTM-000E24-0009-0008 115. 185, 350, z.2 165,
—25 # DEN-000225-0003-0009 40. 1eg. 170. z.0 0.
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- Fepruary 24,
PAGE 2
Cu Pb in - Cd Hg

ITEM SARPLE NUMEBER {ppm) 1(pgm) {(ppm) {ppm) (pph
25 B DEN-000225-0009-0050 zs. =S, 110 1.2 2o
27 DEN-0QQ0SZT-0009—-0011 20, £30. 27¢ 2.0 4350
2e DEN-000E28-0008-0011 30. 650. 9 1.8 200
29 DEN-000229-0007-9011 40, 1300. 200 2.0 128
30 | DEN-co02Te-0007-9010 40, 100. 140 1.4 3s
21 DEN-000Z31-0007—-0009 75. 23840. 300. =.0 115,
=z DEN-0.0G232-000S-0010 3s. 205. 150. 1.6 20,
33 DEN-QO00E33-0008-000¢ 50. 240. 300. 2.6 es.
32 DEN-00UZ32-0005-0008 100. z4s, 620. 2. es .
oy DEN—QOQCEI3—-0007-0002 . 3=, 40. 110. 1.0 15.
36 | DEM-00CZ236-0007-000T zE. 1 1Z0. 1.4 20
37 DEN—-CO0Q237~000&8~-000G7 33, 250. 1235, .2 36
s DEH—000235—000T7T-0006 30. 0. 120. .S 0
55 CEN-00023$-0007-000¢% 12, 409 105 . .6 z

\L4o | DEM-000240-0008-0008 3s 102. 3 1=

]

NN [ DEN-000241-000£-00C5 zs. 90. 120. - 2Is.
42 | CEN-000242-0007-0004 zs. 60. . 100 1.0 2s.
43 CEN-0Q00223-0008-0002 30. 140. 129. 1.6 90.
44 | DEN-000244-0007-0003 20. 70. 1006. 1.6 20.
35 DEN-000245-00C0T7~0002 z0. 105, 105, 1.0 10.
44 DEN-Q00CGE245—-0007-0001 15. 40, a20. 1.0 . 0.
37 DEN-000247-0007-0000 2s. S0, 200. 2.0 I0.
43 DEN-000248-00G&~0000 15. 33, 7 1.2 15,
23 DEM~000829-0008-0001" 20. 60. S0. 1.2 1€
59 DEN-000250-0008~0002 20. 85, 20 . 1.6 =8
51 3 DEXN-000251-0008-0003 15. S5. 20. 1.6 £5.
52 | DEN-000252-0009-0002 15, 40 . TO. 1.4 1<,
5% | DEN-000253-0009-0001 15, 40, 65. 1.4 15,
4 | DFN-000254-0009-0000 20. 30. $0. 1.3 2z,
53 f DEN—000255-0010-0000 20. 50. 85. 1.4 is.
S5 | DEN-000256-0010-0001 20. 90 110. 1.2 Zs.
57| DEN-000257-0010-0062 20. 50 100. .6 zo.
531 DEN-000258-0011-0002 20. 620 170. 1.6 335.
59 | DEN~Q00Z259-0011-0003 20. 133 110, 1.4 30.
60 DEN-000250-0010-0003 2. 4g 90. 1.6 12,
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SAMPLE NUMEBER (pem) 1(ppm)
DEZN-000251~000%9-0003 20. 40.
DEN—-000262-0011-0001 10. 40 .
DEN=GQGZ263~0012-0003 c3. 2is.
DEN-000264—-0012=-0002 33, 270.
DEN=-000265-0012-0001 2o. 35,
DEN=-000266—-0012~0000 20. £0.
DEN=-000267-0011-0000 - .15, s
DEH-000262-0013-0003 20. - °TO.
DEN-00026%—0014—-00073 £5. 110,
DEN-000270-0014~0002 2E. 200,
DEN-QO0O0Z71-0012=0002 2. 105.
DEM=000E272-0013—-0001 Z5. . 0.
DEN-Q0QOQ0Z2T3—-0013-0000 30.° 45,
GEM=-000274-0014-0000 =5, =0.
DER-000275~0014-0003 20. &=,
DEN-QQO0S76-0015—-0001 s. 60.
DEN-00G277-0015~-0000 2S. . £5.
DEN-000278-0015-0002 £5. 460 .
DEN-Q00Q0279~-0015-0003 20. 145,
DEN-000280—-0016—-0003 z0. - 50.
DEN—-0002S1—0017—-0003 2s. 205.
DEN-000282-0017~-0002 ~ 25. '50.
DEN-000404—-0016~0002 20. A0,
DEN-00040SE-0012-0002 Zs. 40.
DEN-000224-0018-00032 zZE. 100.
DEN-0O0ZS5-0018-0001 0. 4=
DEN-000226—~0017-0001 20. 360
DEN-GCO02287-0016-0001 2s. 130
DEN—-00022S8-0016-0000 Z5. 50
DEN~-000229-0017-0000 zs. €3
DEN-000290-0019-0001 25. g0
DEN-000291-0019-0002 20. 50
DEN-000292-001%—-0003 30. 55
DEN-000293-0020-0003 20. 4¢ .
DEN-000294-0021-0003 30. 40.
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PAGE 4
Cu Pb Zn - Cd Hg
ITEM  SAHMPLE NUMEER {(pem) 1({ppm) {pgpml {ppm] (ppb)
—~ 96 b DEN-000295-0021-0002 ZS. 40 . °g . 1.0 15,
97 DEN=-00QQ0296-0021-0001 zs. 35. 95, 1.6 10.
—~°8g DEN-000E297-0022-0001 20. z5. 70 1.2 15.
g5 DEN—-Q06298-0022-0002 15, 20. 70. 1.2 15.
— 00 |, GEN-000299-0020~-00Q01 N/R §5. 90 1.6 20
10 2S0. 500. 10%. 1.6 0.
345, 1450. 310, 15.2 1500.
7 €50. 1900. 2700. 2.0 150.
< . 4Z0. 2300. 1550. 3.2.° 110
8 z0. 263. 140. 1.2 =5,
~1t06 DEM-000311-0006—-0010 35, Z10. 130 1.6 zs.
407 DEN-000312-0006—~03009 3=, 115. 130. 1.2 zZE.
~108 DEM-000313-0006~-0008 20. 1€. 9qQ. 1.0 zE
~10% DEN-000314-0006—-0007 Z0. 15. 100 .6 20
110 DEN-000315-0008-000% Zs. . 40, S0 .8 30
—111 DEN-000316~0006-000% zc. €0. 120. 1.2 zsS.
~112 ¥ DEN-000317-0005~-0004 - 23 50. 100. 1.2 ==
—~113 » DEN-0003Z18-0004-0002 30 L 100. 2.5 2%
—114 & DEN-000319-0005-0005 g0 65. 100, 1.2 s,
—~ 115 o DEN-000320-0004-0005% 30 130. 155, 1.6 35
—116 p DEN-000321-0003-0005S- 25. 45, gg L4 5.
317 & DEN-000322-0003-0006 30. 65. 120. 3.6 235
—118 B DEM—-000322-0003~0010 z0. 20. T0. 1.2 10.
—_— @ DEN-GQ00324-0006-0012 70 130. z20 2.0 110.
DEN-000325~0006-0013 9g 150. 280 2.2 150
B DEN-0NO0326-0005-0014 300. b3 1000 5.2 730.
22 DEN~QO0Q0327~0006-001% .90, 125. 340. 2.4 130.
123 DEN-000322-0006-0016 45, 90 . 140 1.6 es.
124 DEN-000326-0006-0017 50. §0. 210 1.6 70.
128 DEN-000330~0006-0013 zs. 6%. 90 1.2 335.
126 DEN=-0Q00331-0005-0018 £0. 100. 190 . 1.6 120
127 DEN-000332-0005-0019 35, 5s. 130. 1.2 43,
128 DEN-000333-0005-0017 70. 135. 170, 2.0 150.
}29 DEN-000334-0005-0016 z5. ES. 90. 1.6 40.
w130 DEN-000335~-0005-0014 295. 37S. 6§10, 3.6 400.
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: Cu Ph Zn © Cd Hg
ITEM SAMPLE NUMEER (pegm) 1 {ppm} {ppm) (pgm) {ppb}
131 4 DEN-000336-0005-0012 45, 85, 160. z.0 =
132, DEN-000337-0005-0071 S0. 135. 300. 2.0 . 120.
133 DEN-000338-0005-00Q10 30. 8s. 130. - 1.8 zs
1324 DEN-000339~-0004—0010 35. 75. 130. 1.5 35
‘135 | DEN-000340-0004-0011 cs. a5, 270. 2.0 70
136 DEN~-QD00321=-00032—-0011 ) 4£0. 2c 140. 1.6 2.
137 DEN-000342=~0003-0012 45, cs 120. 1.6 <.
138 DEN=-000343-0002-0Q12 60 . 70. 150. zZ.0 IS
139 DEHN=-000344—-0002-0011 ZE. 40. 100. 1.2 30
140 DEN-000345-0002-0010 *  30. 50. 100. . 1.§ 25,
141 DEN-000346~0007—-0011 = 40. 50. 1.5 2s.
132 | DEN-000347-0000-0012 12%. 8s5. 220, 2.0 &0
143 DEN-000348-0001-0012 110, 262, 330. z.e =50
J144V DEN-000345-0001-00¢3 35, 40, 100. 1.6 30
145 . DEK-000350-0000-0014 z5. 30. 80. 1.6 3.
— 148 » DEN-000351-0000-0015 15. 25. 60. 1.2 =
147 ~ DEN-000352-0001-001% 20. £00. 300. 1.2 20,
_148 n DEN-000353-0001-0015 30 z. 110 1.2 3s.
149 o DEM-~000354-00GZ-~-0016 2= 4z, 9%. 1.2 5.
150 » DEN-000355-0003-~0016 S35 75. 80 . 1.2 S0.
—~151 @ DEN—-Q00Z36-0004-00C138 210. 220 720. £.6 40
152 DEN-000357-0004-0014 eg . 150. 2390, g.4 140
<53 DEM=-000358=~0004-0015 20. 145, 230. 1.6 160
—53 DEN-000355~0003-0015 z253. 390 760 4.4 370.
153 ¥ DEN-000350-0004-0017 19¢. 320 640 3.6 300.
—156 & DENMN-000361-0004-001%8 S0. 65. 100. 1.6 TO.
15T A DEN-000362-0002-0019 20 Tg. 70. .8 25,
152 p DEN-00C383-0003-0013 z0 30. §0 . .2 40 .
_ 1S9 m» DEN-000364-0003-0017 z0. 0. 70. 1.0 zs.
~160 p DEN-000365-0002-0013 5. 110. 160. 1.6 TO0.
—~161 8 DEN-000366-000S~0002 0. 45, 120. 1.6 40
162 DEN-000367-0005-0009 33, 5. 100 . 1.2 35,
—163 & DEN-00036S~0004-0009 30. £% . 120, 2.0 35
164 » DEN-000369-0004-0002 25. 33, 90, 1.6 40.
165 .4 DEM-000370-0003-0003 50. 30. . 110. 1.2 30.
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Cu Fb Zn . Cd Hg
ITEN SAMPLE NUMBER {ppm} tlppm) {ppm) (ppm) {ppn)
—166 » DEM-000371-0003-0009 40. 170. 155. 3.2 130
— 167, DEN-000372-0004-0007 2s. 70. 110. 2.0 40
168 «+ DEN-000373-0003~0007 25. 50. 120. 1.6 120
169 , DEN-000374-0004-0006 15, 30. 60. 1.2 35,
170 E)Dt:m-ooos'fs—,ooos—oooe 15. 50. 20. 1.6 zs.
171 5 DEN-000376-0006-0006 40 45 . 100. 2.0 zs
—172 @ DEN-000377-0005-0007 20. 50. $0. .6 30.
— 173 p- DEN-0003TE-0002-0009 5. =0, 40, - ag
—174 ¢ DEN-000379-0004-0012 =t so0. 140, 1.6 50.
"—17S , DEN-000320-0003-0013 100. 145, 290. 2.4 170 .-
—176 & DEN-000381-0004-0013 6. 100. 210. 2:0 130.
—177 p DEN-0003S2-0005-0013 3. 70. 120. 1.2 s,
—+72 8 DFN-000383-0002-001% 90. 120. 260. 2.4 1¢0.
_ 179 » DEN-000324-0002-00;2 15, 40. 60. 1.2 50,
_180 A DEN-000385-0001-0017 I5. 140. 120. 1.6 £0.
—~ 181 + DEN-00038&-0004-0020 zo. £0. eo. 1.2 z0.
— 182 + DEN-000387-000S-00&0 5. °0. 330. 3.2 80.
183 » DEN-000385-0003-0019 e €5. °  75. 1.6 20
184 , DEN-000329-0002-0017 15 2s. 70. 1.2 zo.
_18% » DEN-000Q0Z90-0Q000-0018 20 65. 60. 2.0 0.
— 186 & DEN-000391-0002-0015 gs. §0. 90. 2.0 aqQ.
— 187 » DEN-0003%2-0000-0016 20. . 25. 60. 1.2 20"
_188 p DEM-000393Z-0000~-0017 70. S0. 105. 1.6 . 30.
—189 * DEN-000394~0000-0020 20. 105. gq. 1.2 es,
190 § DEN-000395-0005-0015 .-90. 263 440, z.g 100.
—191 o DEN-000396-0000-00179 2=. 50. 115, 1.6 140.
—192 o DEN-000397-0001-0019 go. 75. 100, 2.0 63
—~193 . DEN-000398-0001-0020 15. 50, 70. 1.6 40
~494 A DEN-0003S9~000Z-0019 2o0. 30. 70. 1.2 3s
“t9Z & DEN-000400-0002-0020 15. 25. 60. 1.2 25
—196 & DEM-000401-0003-0020 15. 40, 65. 1.6 30
~—497 & DEN-000402-0001-0018 z0. 35. 90. 1.6 35
~198 |, DEN-000403-0006-0019 45, 75, 190. 2.0 55

SKYLINE LABS, INC.
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238 COLORADO.

paid for sulphurct ores containing no lead arc: for ores running
less than onc ounce in gold, six ounces in silver, and not under six
per cent. copper, $10 per ton and upwards, adding $1 per ton for
every additional per cent. of copper, tho ore to be delivered on
board cars at Black Hawk, viz.: ore running 66-100 of an ounce
in gold, 5 ounces in silver and 7 per cent. copper, $10 per ton is
paid; ore running same in gold and silver, and 10 per cent. copper,
$18 per ton; ores running over one ounce in gold, six ounces in sil-
ver, and six per cent. copper, and not exceeding in valuc over $2
pet ton, $20 an ounce in gold, silverat New York quotations, and $2
for every per cent. of copper, less ten per cent. and $20 for treat-
ment, delivered on board cars.

The first smelting was done at Golden in 1872.  After some sus-
pension of work, the Galden Smelting Company became owners of
and remodeled or enlarged the original concern.  The value of gold,
silver, and lead, produced in 1878, was reported at over $150,000,
and at $275,000in 1877. This was the product of ores purchased from
Gilpin, Clear Creck, Boulder, and from what is now Custer county.
A small amount came from Paik, in the latter year. The process
is smelting with lead.

Last year business was much better, and in the summer and fall
‘the capacity was enlarged to eighteen tons daily. The product of
the year 1878 was $384,122. From Gilpin county ores was obtained
$60,805 worth of gold and $22,0986.75 worth of silver. Clear
Creck sent $204,403, necarly all silver; Boulder, $48,123 in
gold and silver; Park, $14,4938 in silver, with a small amouunt of
lead, and the Leadville carbonates turned out $33,896. The latter
have since been coming in large quantitics. The total product of
the works from first to last hias exceeded one mullion,

The great buildings in the upper portion of Golden erccted for,
and for a time operated as, smelting works are now occupied by the
Golden ore buying and sampling agency of Messrs. Netter, Matthews
& Co.  Ores are also bought and shipped from Denver.  This firm
has dealt largely in ores from all quarters, but especially in those of
Clear Creek and Custer countics. The mill of Matthews, Morris & Co.,
in Georgetown, sampled, purchased and shipped more ore in 1878
than any other engaged in that line of business with possibly one
exception.  The mill at Golden is supphied with all machinery and
appliances for the conduct of o large business.

MINES AND MINING, 239

The smelting works al Argo are the successors of the Boston and
Colorado Company's long established operations in the mountains.
Professor N. P. Hill was the founder and has ever been the managing
dircctor of that company’s smelting establishments. Ile began
work at Black Hawk, in January, 1868, with one calciner and one
smelting furnace. AlIl around him were wrecks of preceding
attempts at ore reduction, but, while ‘encountering many difficultics
in the carlier years, there has never been an interruption of work,
general progress or success. '

As the ore-supplying mining districts became more numerous and
extensive, the furnaces and working forces were increased, and in
time a corps of assistants had been secured such as is seldom met
with, and whom it would almost be an impossibility to replace.
The rare business and executive qualifications of the general man-
ager have been ably seconded by those whom he has called to
responsible positions, while the State has shown its appreciation of
services rendered its main industry by awarding him a seat in the
United States Senate.

This_copper matte method of smelting, old and tried in other
lands, has required many adaptations to the numerous and varicd
ores it has had to deal with, and as now conducted at his establish-
ment can be termed the Colorado more appropriately than the
Swansca process. When Professor Richard Pearce took charge of
the mctallurgical department, away back in 1873, the production of
the first absolutely pure silver bullion in the West began, Before
that the valuable metals had been sent from Black Hawlk across the
ocean to Swansea, in the form of copper matte, where they were
purchased, separated, and refined.  Since 1875 the gold has also
w’ﬂnd_]_c 2d_in_Colorado, and by a method of Mr.
Pearce's own invention.

“In 1873 hranch works were started at Alma, among the Park
county silver mines, and in 1876 an ore buying agency was cstab-
lished at Boulder. In 1877-8 the capacity of the Black ITawlk
works was over fifty tons of ore daily, instend of ten or twel\*e, as at
the beginning.  The working force hiad increased to a hundred men,
the annual production of bullion from a coin value of $193,490 in
1868 to one of over two millions, and the average stock of ores on
liand represented a value of three quarters of a million.  Ores were
coming in steadily from almost all parts of the State, and began to

m&M
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arrive from Montana, even, a thousand miles away. But the ques-
tion of fuel was becoming a scrious one, a more central and gener-
ally accessible locality was desirable, and as it was necessary to
again enlarge the works it was deemed best to build entircly anew,
and near the coal measures and the railway centre of the plains.

A location was selected two iiles from Denver, to. which the
very appropriate name of Argo was applied, after the good ship in
which a hero of Grecian mythology is reputed to have set
sail in search of the golden fleece. The new works were so far
completed in December, 1878, that several furnaces were fired up,
and soon after all husiness, except roasting ores on hand, and samp-

ling, purchasing and shipping, was discontinued at the old place at
Black Hawk.
“Tho works at argo were constructed after the most approved
plang which long experience and the necessities and advantages of
the situation could suggest. The result js the finest and most
extensive gold and silver reducing establishment in the workl
mcxllzlrgecl hereafter, but already possesses a nominal
capacity for treating 120 tons of ore, om
tons daily from one year's end to another, with the following enor-
mous plant: 30 great kilns for roasting and desulphurizing the ore,
and requiring wood for fuel; 10 ore calciners or roasting furnaces;
8 orc smelting furnaces; 8 calcining furnaces in the refining depart-
ment; and five melting furnaces ; together with cngines and other
necessary machinery.  Two hundred men are employed, more than
a quarter of a million in bullion is turned out monthly, and one
hundred tons of Cafion and El Moro coal are consumed daily,
beside a small quantity of wood. The stock of ores carried on hand
exceeds $1,000,000 in value. Ove and coal-trains pass over side
tracks from the adjacent Colorado Central railway into the yard
and receptacles prepared for them.

In the great ore building, 450 feet long by 120 wide, are scales for

weighing loaded and empty cars, stenm engines for propelling the

orc-crushing and sampling machinery, and ten calciners—each
roasting 9,600 pounds of ore every twenty-four hours. Adjoining
are thirty roasting kilns, and a smoke-stack 100 feet high, that
carries off the sulphurous fumes of both calciners and kilns. The
products of all the different furnace buildings are conveyed from
one to another in cars over connecting railways.
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In another building ncarly 800 feet long and directly opposite
are cight furnaces that smelt 100 tons of roasted ores into five of
matte cvery twenty-four hours, while the refuse remains in
what is called slag. After the slag has been skimmed off of the
matte, the latter is transferred to snother massive building, pulver-
ized Ly crushers and rollers and roasted in the cnlciners of the refin-
ing department—eight
in number. A linc of
vats is the next recep-
tacle, into which contin-
uous streams of hot
water are conveyed by
pipes.  This hot water
holds the silver in solu-
tion. and in a series of
tanks below, thesilver is
precipitated or retained
on lines of standing cop-
per plates from whicl it
is removed every weck.
The bright, pure flaky
metal is secured in im-
mense crucibles, and is
ghoveled into buckets
and conveyed to- the
melting furnaces, five in
number.  There it is
melted into solid bars
of an average weight of
about 1,700 ounces,
valued at $1,900 more or less. The copper and geld are saved
separately from the silver, the copper being securcd on scrap iron.
The gold bricks vary in value from $15,000 to $27,000 each. Cent-
rally located is the handsome structure used, ns the headquarters and
offices of managers Hill and Wolcott.

All of the buildings are of cut stone, covered with roofs of corru-
gated iron, and outside of the works are buildings for the employees
and their families. This village has three hundred people, with o
school and church, '

A TON OF PURE SILVER.
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The production of the works for four years in the varjous metals,
and by counties, was as follows:

1875,

COUNTIES. Gold Silver. Copper. Total.
Gilpin ................ $357,000 $94,000 1,000 5
Clear Creek .. ... ... . “4,000 438,000 3.3. . 83235%8
Patk ... ool 41,000 618,000 19,000 678,000
Boulder ... .. .. 1131900 o0 | Ll 187.000
Fremout,.,,...........|  voveee 126,000 | ..... 120,000
Qold and Silver, San '

Juan and elsewhere} """"""""" 12,000

Totals ........... $515,000 $1,350,000 $70,000 $1,947,000

1876,
Gilpin.......... $594,000 $132,000 $78,000 04,5
Clear Creek | 5.400 520000 o 3234;338
Park........ 39,000 458,000 14,000 511,000
Boulder . ., ,000 49,000 | ...... 135,000
Fremont cvrvvn o] L 102,000 | ...l 102,000
Other Sources.........|  ...... | .ot L 11,000
Totals... ........ $724,400 $1,270,000 $92,500 $2,007,000
1877.
Gilpin................. $591,507 $137,500 86,000 15
Clear Creek . ........ 6,500 707,000 $ 3.000 8?15‘2%
PArK oo it 38,000 221,500 8,000 268,000
169,000 00,500 | ..., 250,500
14,500 78,500 81,000
................ 41000
Totals... ... .... $819,500 $1,233,000 $97,500 $2,154,00
1878.
Gilpln ... $608,500 $181,000 79,000
Clear Creek .. 4.500 550,500 8 2, $%‘6‘%
Boulder . .............. 178,000 300 | D 251,000
PArK covvviiieeeinnns 10,850 114,000 4,000 134,500
Custer. ... 83,000 52500 | ... 135,500
Montana Territory....|  ..... 254’000 36,000 260,000
Other Sources......... 3,500 10,600 | ...... 13,500
Totals............. $504,000 $1,244,000 $121,000 $2,239,000
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The currency value of the company’s bullion product previous to
1879 was as follows:

1,947,000
868. ..t $270,886 [ 1875. ..\ oovrnn. ... $1,947,
1869 ............... 489,875 [ 1876 ... ....... ... 2’?91'888
1870 oo, 652,820 [1877....... ... ... 2"§9’ooo
1871, e 848,571 | 1878........ . ..... 2,950,
..... 099, 954 —
o e | et $14.506,16
1874 ............... 1,638,877 e e e——

This company now does its smelting entirely at Argo. It has ore-
buying agencies with sampling mills at Bqulder, 'Bla‘ck.Huwk, and
Alma, and receives ore from nearly every mining district in Colorado.
Now that the capacity is about double what it was at Black I'Iuwk,
it is likely that the bullion product will show a proportionate

increase,

MINES AND MINII\_IO.
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CUHAPTER 1V.

COLORADO'S MINING PRODUCT FROM THE EARLY DAYS TO THE PRESENT
TIME—A MASS OF STATISTICS—THE YIELD OF GOLD, SILVER, LEAD,
AND COPPER—EIGITY MILLIONS, AND TWENTY MORE COMING IN
SEVENTY-NINE—TONS OF GOLD AND SILVER.

No definite record was kept of Colorady’s mining product prior
to 1868, and the cstimates of miners and  bullion shippers alone
remain to base s statement of the yield of the carlier yemrs on.
Neither the mints nor express companies handled anywhere neay al}
of the gold produced in those days. A published statement of
Colorado’s output hag appeared in print once or twice in recent
times, but it is wide of the mark. The amounts given for tle early
placer mining times are too small, and those for the nine Years up
to 1872 are too large.

The excess from 1863 to 1869 wag cvidently as much as six
millions, and for the three years succeeding the latter date at lenst
three millions. The figures given for the latter period were like
those furnished by Colorado men to Professor R. W. Raymond for
his annual reports. The yields for both periods were originally
computed on a currency basis, when gold ranged from $1.80 to
$2.50, and after the lapse of years were rated as coin values. The
express agents of Wells, Fargo & Co. always furnished {heir figures
on a currency basts, and so did all Colorado bankers, smelters, mill
nen and miners, unless the words * coin value” were given. The
figures in this bool represent coin values unless atherwise stated.

The placers and gulches of Lake, Summit, Park, and Gilpin
counties yiclded largely for several summers, beginning with that
of 1860, and when they were on the decline, the lode mines, mainly
in Gilpin county, came to the front. These were doing well in
1862, and still Dbetter in 1863-4. Lodes and placers gave a varying
yield, however, from 1860 to 1865. Besides ihe above nanied
counties, both classes of mining were prosecuted in Clear Greek and
Boulder.  The product of the territory dropped to low figures in
1866, and there was no heavy incrense from that time until the
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The story of the Argoc Works of the Boston and Colorado
smelting Company is centered around the efforts and activities
of two men: Dr. Richard Pearce, a graduate of the lilning School
of Truro, Cornwall, and the Aoyal =chool of Mines, London, and
Frofessor Nathanial P. Hill, a graduate of Srown University.

Srofessor ©ill wes instrumental in the bullding of Beston
and Colorado's first smelter at Black ZHawk, Coloradoc and was
menager of the Black Kawk works and later manager of the Argo
works. Dr. Pearce was engaged by the compeny in about the
year 1872 for the supervision of the building of the separaetion
works at Black Hawk. Professor Hill and Dr. Pearce planned
to use the "Swansea" method of smelting at these new works.
This smelting method, which deglt with the recovery of gold
and silver by means of & copper mette, had never before been
used in this country.

The works at Black Hawk, which were called "Coloradol
first successful smelter," used wood for the fuel of all of
1ts smelting operations. The furnaces were necessarily small,
and so in 13877, the scerclty of wood and increased business .
prompted the management to select & coal to replace the wood :
as the fuel. After testing the coals of the region, the cok- :
ing coals of Trinided were found to possess the desired proo-
erties.

lhe cost of transporting tae coal to Black Eawk, however,
was s0 zTeat that it was soon realized that Lhe works would
have to be moved to a location nearer the source of the fuel.
Denver, because of its proximity to the coal fields as well
as the mining districts, was the logical choice for the site
of the new plant. '

The ground chcsen for the site of the new works was
avout two miles north of Denver and one-gquarter mile west of
the Plettie River. Construction was begun June 29, 1378, and
oy the fifteenth of Deceumber, the furnaces were handling fifiy
tons of ore per dzy. The building force was about one hundred
men, wao either lived at the temporary boarding nouses set up
on the grounds, or returned each day to Denver. Transporta-
tion for the lebor force to and Ffrom the construction was a
dummy engine and 2 passenger coach which had been loaned to
the compaeny by the reilrosad.

The buildings were all of brick and stone, 2,880,000
brick and 3000 perches of rock being required for the con-
struction. Ten to twelve carloads of rock from Morrison,
Colcrado were delivered daily to the building site. The
bulldings were roofel with corrugated iron. In all, there
were four mailn buildings on the grounds: namely, the calcin-
ing house, the smelting house, the refining house, and the
of~ice building. <Lhese buildings and the adjoining grounds




were surrounded by zn elght-foot high stone wall, the enclos-
ed area belng about twelve acres. OCutside the area, and away
from the plant, & aotel and several cotlages were constructed
Tor the smelter's em>-loyees. +*he speed with which the plant

was constructed and the operations started might be very hard
to duplicete today, what with material shortages, strikes and

other delays.

In 13879, the smelter had thirty kilns, ten roasters,
elght smelting furnaces, elght calcining furnaces, and five
melting furnaces. The size and capacities of the furnaces
were changed in later years as the need presented itself and
as improvements ware made. One of the more notable improve-
ments wes the introduction of the Pearce roaster, invented
and patented by Dr. Pearce while he was at the irgo works.
Dr. Pearce also obtained several other patents on methods and

equipment developed at the smelter.

The ore smelting practice at Argo was essentially the
same &s that used at the old Black Fawk works. However, one
improvement in the smelting practice was the heat savings
gained by taking the calcines from the roasters and charging
them, while still red hot, directly to tThe smelting furnaces.
another development was thait of smeltinz ores to a copver
matte and slag in reverberatory furmnaces. In 1800, the Argo
smelter was the only one in the Unifted States that smelted
gold and silver ores to matte exclusively in reverberastories.

Cepacity of the plant was increased Zrom fifty tons of
ore per day to & maximum of one hundred and twenty or an aver-
age of one hundred tons per day. The capacity of the reverb-
eratories increased from five to one hundred tons.

The ores bought by the smelter were of a general assay

of about 40 to 60 oz silver per ton, 1/2 to 1 oz gold per ton,

and 2 or 3 per cent copper. About 90 per cent of the ore con-

tained little or no copper, and so the copver assay glven
above resulteéd from the mixing with the remeining 10 per cent
which was high in copper.

About one hundred tons of high-sulphur ore was roasted
each day in order to reduce the sulpaour to around 7 per cent.
The remeinder of the deily tonnage could be smelted directly
without any preliminary roasting operation. The roasted ore
was mixed with the unroasted ores, which were prineipally of
a silleéous nature. This ore mixture was then smelted to pro-

duce a slag and a first matte. This first matte generally
asgayed 40 per cent copper, 400 oz silver ver ton, end 6 oz
%Old per ton, which represents a concentration of about 13 to

The next step in the smelting operation wes to rosasst pert
of the first matteand then mix trhis roasted matte with the un-
roasted portion, the mixture then smelted. The products of
this operation were a rich slag and a matte called the "white
metal”™. The slag was skimmed from the white metal and returned




to the ore furnece. The white metal, containing 7CO to 800 oz
of silver per tecn, 10 cz of gold per ton, and 80 per cent copper
was then ready for the extraction of the silver.

LThe wnite metal was roasted for twenty-four hours to drive
off the largest part of the sulphur. L:e roasted metal was
then ground to minus 80-mesh and given a sulphatizing roast to
obtain the sulphate of silver. The material wes then ready for
lezching. The material was leached in wooden tubs with hot
water as a solvent. The silver sulphate was dissolved easily
znd the water, when saturated with the silver sulphate, was
passed over copper plates to precipitate the silver. The copper
which replaced the silver in the solution was recovered by
passing the scluticn over scrap ircn. _

The precipitated silver required some additional refining
because of copper oxide and metallic copper mixed in with it.
The precipitated silver was therefore ireated with boiling di-
lute sulphuric acid, which removed tThe copper as the sulphate.
The silver was then washed, dried, and melted and cast into
bars of avpproximately 99 fineness. :

The residues from the leach step were mixed wlith gold- or
silver-bearing pyrites, rich in sulphur, and were again smelted
to a matte. Llhis matie contained about 10 to 15 oz gold per
ton and 80 oz per ton silver. The slag from this step was of
a low grade and was discarded.

ihis last mette was charged to a reverberatory where it
was melted down 1n two stages, the first stage belng an oxidiz-
ing one., During the second stage of melting no further oxida-
tion occurred, but a reaction took pvlace between the oxide and
the sulphide. This reaction produced metallic copper which
contained most of the gold and silver. The cherge was tapped
into sand moldswhere a separation of the matte and coprer-gold
alloy occurred. The slag from the process was returned to the
ore furnace; the matte was treated in the same manner as the
rich silver matte described above, but in separate furnaces as

&

it contalned no gold.

1he treatment ancd refining of the rich copper-gold alloy
was a very carefully guarded metallurgical secret for thirty-
five years. <The process was developed by Dr. Pearce in 1873
while be and Professor ©ill were working on the Black Fawk
works, and is xnown as the Pearce process. It was not until
1908, two years after a fire compleiely destroyed the refinery
building at the argo works, that the management agreed to dis-
close the secret process. Lhe process, which is described in
the following persgraphs, was so simple.that this was given as
the reason why no cne disccvered it during the many years of
1ts use. '

The gold-copper alloy, or copper bottoms, was granulated
and melted down with pyrite to form a matie and a copper-gold
alloy richer in gold than the one charged. The reason that
the second codper bottoms were richer is obviously that some




of the copper goes into the formetion of the matte, leaving
tke gold vehind. Lhe second coprter bottoms were granuleted
and melted with pyrite, as were tre first bottoms. Tuis pro-
cess was revected several times until all the copper was ex-
trzcted from the zlloy. ikv sold was then melted and cQst
into bars for szle to trhe United 3tates mint.

£11 the slags from each process were routed back until
eventually they reached the ore-smelting furnsces. Ior a good
meny years the slag from the ore furnace was picked over by
nand to sort any prills of metal or any obviously rich pleces.
This practice of hend sorting did not reclaim much of the value
contained in the slag, and so in later years an improved slag
treatment was instituted at the smelter. ©=mall auxiliary furn-
aces were built for each of the ore furnaces, and the slag
from the ore furnaces was skimmed directly into these smaller
reverderatories. Yo the slag in the auxilizry furnaces was
added clezn pyrite end the mixture was then allowed to remain
undisturbed at a nigh temperature for a short time. The pyrites
combined with the metal in the slag and formed a small quantity
of low-grade matte which collected beneath the slag. This
matte contained 211 the values and left the slag very clean.
The slag was then tapped and discarded as clesn slag.

Cres recieved at the plant were in the main part from the
following Colorado counties: Gilpin, Clear Creek, Soulder, Park,
and Custer. The remzinder of the ore was from Montana Territory,
Jew YMexico Territory, and other localities. Coal was from the
mines of Soutzern Colorado, 250 to 275 tons used each month.

dany mwillions of dollars worth of metal were refined by
the smelter during its operation, the first yeer producing
58%4,000 of gold, $1,244,000 of silver, and ;121,000 of conper
or a total of ¥2,259,000.

It misht be of interest to note one reason whRy CODCLETr was
selected as a vehicle for the gold and silver instead of lead.
First, the great Leadville discoveries were not made until 1377,
four years after the smelter at Black Hawk was started; and
second, in 1371, one Clear Creek smelter imported pig lead from
Chicago at a cost of 3130 per ton for freight alone! It was
obvious, then, that the smelter at 3Black Zawk could not possitly
oe operated profitably using lead as = collector. The copper-
matie process develoved at Black Hawk was so successful that it
w2s continued 2t Arzo, even after the Leadville discoveries.

As mentioned previsusly, the refinery was destroyed by
fire in 1906, and no further refining was done at the smelter.
From 1306 on, the covoer ores ovecame scarce in this region and
copover smelters in TUteh, arizona, and New iexico furiher short-
ened the supply. <The menagement of the 2rzo works decided not
to ccnvert to a lead smelter, and so 1t was voted to shut
down the smelter completely. It was for the above mentioned
reason alone and not because of competition that the famous
smelter was shut down forever on March 17, 1910, exactly
forty-two years ago this month.
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